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FOREWORD 


The  regulations  governing  the  inspection  of  merchant  vessels  are  contained  in  Chapter  I, 
Title  46  (Shipping)  of  the  Code  of  Federal  Regulations  (46  CFR) .  These  regulations  are  appli- 
cable to  certain  merchant  vessels  which  are  subject  to  Title  52  of  the  Revised  Statutes  (sees. 
4399-4500)  and  acts  amendatory  thereof  or  supplementary  thereto.  The  specific  application  of 
these  regulations  is  set  forth  in  detail  in  the  regulations. 

The  regulations  in  this  pamphlet,  "Electrical  Engineering  Regulations,"  CG-259,  are  con- 
tained in  Subchapter  J  (Electrical  Engineering)  of  Chapter  I,  Title  46,  CFR.  These  regulations 
have  been  published  in  the  Federal  Register  and  have  had  full  effect  prior  to  June  1,  1971. 
Amendments  to  these  regulations  made  after  June  1,  1971,  appear  in  the  Federal  Register, 
which  is  published  daily,  and  the  Code  of  Federal  Regulations,  which  is  published  annually. 
The  changes  made  in  the  text  since  the  last  edition  are  indicated  by  a  star  preceding  the  part, 
subpart,  section,  paragraph,  or  subparagraph  numbers  in  the  body  of  the  text.  This  booklet 
replaces  the  prior  edition  of  March  1,  1967. 

These  regulations  are  applied  only  in  conjunction  with  Subchapter  D  (Tank  Vessels),  Sub- 
chapter H  (Passenger  Vessels),  subchapter  I  (Cargo  and  Miscellaneous  Vessels),  Subchapter 
N  (Dangerous  Cargoes),  subchapter  0  (Certain  Bulk  Dangerous  Cargoes),  Subchapter  R 
(Nautical  Schools),  Subchapter  T  (Small  Passenger  Vessels),  and  Subchapter  U  (Oceano- 
graphic  Vessels),  after  certain  factors  such  as  the  size  of  the  vessel,  the  service  in  which  the 
vessel  is  engaged,  and  the  waters  upon  which  the  vessel  is  operated  are  considered. 

In  this  regard,  shipowners,  operators,  builders,  vessels'  operating  personnel  and  other  per- 
sons affected  by  the  navigation  and  vessel  inspection  laws  should  familiarize  themselves  with 
the  regulations  contained  in  this  pamphlet.  To  this  end.  Coast  Guard  personnel  concerned  with 
the  administration  and  enforcement  of  these  laws,  namely,  the  Coast  Guard  District  Com- 
mander and  the  Officer  in  Charge,  Marine  Inspection,  who  have  jurisdiction  over  Coast  Guard 
inspection  activities  in  the  general  area  of  the  port  in  which  he  is  situated,  will  extend,  upon 
request,  every  possible  assistance. 

The  regulations  contained  in  other  Subchapters  of  Chapter  I  of  Title  46  CFR  concerning 
the  materiel  inspection  of  merchant  vessels  are  also  reprinted  in  separate  pamphlets. 


C.  R.  Bender, 
Admiral,  U.S.  Coast  Guard, 

Commandant. 
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THE  TERMINOLOGY  FOR  NUMBERING 

This  is  an  explanation  of  the  numbering  system  used  in  Coast  Guard  pamphlets  containing 
regulations  and  is  the  same  as  that  used  in  the  Code  of  Federal  Regulations. 

The  regulations  in  regard  to  merchant  vessel  inspection  are  divided  into  chapters,  sub- 
chapters, parts,  subparts,  sections,  paragraphs,  subparagraphs,  and  subdivisions.  The  chapters 
are  numbered  with  a  Roman  numeral  and  the  subchapters  are  given  alphabetical  designations. 
The  parts  in  this  pamphlet  are  numbered  110  to  113,  inclusive.  The  terminology  for  number- 
ing may  be  described  as  f  ollov^s : 

Terminology  Example 

Part    110 

Subjart    110.01 

Section     110.01-1 

Paragraph     110.01-1  (a) 

Subparagraph     110.01-1  (a)  (1) 

Subdivision   110.01-1  (a)  (1)  (i) 
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PART  110— GENERAL  PROVISIONS 


CONTENTS 


Subpart  and 
Section 

110.01  Basis  and  purpose  of  regulations 

110.01-1  Purpose  of  regulations 

110.01-5  Assignment  of  functions 

110.01-10  Authority  for  regulations 

110.05  Application 

110.05-1  Vessels  subject  to  the  requirements  of 

this  subchapter 

110.05-3  Amendments  to  the  regulations 

110.05-5  Specific  application  noted  in  text 

110.10  Reference  specifications,  standards,  and 

codes 

110.10-1  General 

110.10-5  Copies  of  specifications,  standards,  and 

codes 

110.15  Definition  of  terms  used  in  this 

subchapter 

110.15-1  Approved 

110.15-5  Boat  deck 

110.15-10  Bulkhead  deck 

110.15-15  Cable  terms 

110.15-20  Coast  Guard  District  Commander 

110.15-25  Coastwise 

110.15-30  Commandant 

110.15-35  Control  equipment  terms 

110.15-40  Corrosion-resistant  finishes 

110.15-45  Corrosion-resistant  or  noncorrodible 

materials 

110.15-50  Electrochemistry 

110.15-55  Embarkation  deck 

110.15-60  Emergency  squad 

110.15-65  Equipment  enclosure  terms 

110.15-70  Equivalent 

110.15-75  Ferry 

110.15-80  Flashpoint 

110.15-85  Generation  and  distribution  terms 

110.15-90  Great  Lakes 

110.15-95  Headquarters 

110.15-100  Instrument  and  meter  terms 

110.15-105  International  voyage 

110.15-110  Lakes,  bays,  and  sounds 

110.15-115  Location 

110.15-120  Marine  inspector  or  inspector 

110.15-125  Motorboat 

110.15-128  Nuclear    energy,    radioactive    material, 

and  nuclear  vessel 

110.15-130  Ocean 

no. 15-135  Officer  in  Charge,  Marine  Inspection 

110.15-140  Passenger 

110.15-155  Propulsion  engine 

110.15-160  Qualified  person 

110.15-165  Rivers 

110.15-170  Recognized  classification  society 

110.15-175  Rotating  machinery;  enclosure,  ventila- 
tion and  protection  terms 

110.15-177  Rules  of  the  Road 

110.15-180  Short  international  voyage 

110.15-185  Switching  equipment 

110.15-190  Vessel 

110.15-195  Western  rivers 

110.20  Equivalents 

110.20-1  Conditions  under  which  equivalents  may 

be  used 

110.25  Special  provisions 


Subpart  and 
Section 

110.25-1         Vessels  acquired  or  documented  under 

the  Act  of  August  9,  1954 
110.25-5         Installations  of  equipment  made  during 

the    Unlimited     National    Emergency 

declared  by  the  President  on  May  27, 

1941 
Authority:  The  provisions  of  this  Part  110  issued  under  R.S. 
4405,  as  amended,  4462,  as  amended,  sec.  6(b)  (1).  80  Stat.  938;  46 
U.S.C.  375,  416,  49  U.S.C.  1655(b):  49  CFR  1.4(b)  (35  F.R.  4959). 
Interpret  or  apply  4417a,  as  amended,  4418,  as  amended,  4421,  as 
amended,  4426  as  amended,  4427,  as  amended,  4433,  as  amended, 
4453,  as  amended,  R.S.  4399,  as  amended,  4400,  as  amended,  4417, 
as  amended,  4488,  as  amended,  4491,  as  amended,  sec.  14,  29  Stat. 
4426,  as  amended,  4427,  as  amended,  4433,  as  amended,  4453,  as 
amended,  690,  as  amended,  sec.  10,  35  Stat.  428,  as  amended,  41  Stat. 
305,  as  amended,  sec.  5,  49  Stat.  1384,  as  amended,  sees.  1,2,  49  Stat, 
as  amended,  sec.  5,  49  Stat.  1384,  as  amended,  sees.  1,  2,  49  Stat. 
1544,  1545,  as  amended,  sec.  17,  54  Stat.  166,  as  amended,  sec.  3, 
54  Stat.  347,  as  amended,  sec.  3,  70  Stat.  152.  sec.  3,  68  Stat.  675: 
46  U.S.C.  361,  362,  391,  391a,  392,  399,  404,  405.  411,  435,  481, 
489,  366,  395,  363,  369,  367,  526p,  1333.  390b,  50  U.S.C.  198;  E.O. 
11239,   July  31,    1965,  30  F.R.  9671,  3  CFR,  1965  Supp. 

1 10.01      BASIS  AND  PURPOSE  OF  REGULATIONS 
110.01-1      Purpose  of  regulations 

llO.Ol-l(a)  The  purpose  of  the  regula- 
tions in  this  subchapter  is  to  set  forth  uniform 
minimum  requirements  for  electrical  appara- 
tus and  equipment  when  installed  on  various 
types  of  vessels  in  accordance  with  the  intent 
of  Title  52  of  the  Revised  Statutes  and  acts 
amendatory  thereof  or  supplemental  thereto, 
as  well  as  to  implement  various  international 
conventions  for  safety  of  life  at  sea  and  other 
treaties  which  contain  requirements  regard- 
ing electrical  apparatus  or  equipment.  The 
regulations  are  necessary  to  implement  the 
various  provisions  of  law  promulgated  for  the 
purpose  of  improving  or  promoting  safety  of 
life  at  sea. 

-^110.01—5      Assignment  of  functions 

110.01-5(a)  The  Department  of  Trans- 
portation Act  (Public  Law  89-670,  80  Stat. 
931-950,  49  U.S.C.  1651-1659),  transferred  to 
and  vested  in  the  Secretary  of  Transportation 
<<>;:  *  *  jjj]  functions,  powers,  and  duties,  relat- 
ing to  the  Coast  Guard,  of  the  Secretary  of  the 
Treasury  and  of  other  officers  and  offices  of 
the  Department  of  the  Treasury"  (subsection 
6(b)  (1),  49  U.S.C.  1655(b)).  This  transfer  is 
subject  to  certain  conditions,  modifications, 
and  exceptions  as  set  forth  in  such  act.  By  a 
rule  in  49  CFR  1.4(a)  the  Secretary  of  Trans- 
portation delegated  to  the  Commandant,  U.S. 
Coast  Guard,  authority  to  exercise  certain 
functions,  powers,  and  duties  as  set  forth  in 
subsections  6(a)(4),  6  (b)(1),  and  6(g)  of  such 
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act  (49  U.S.C.  1655),  subject  to  conditions,  ex- 
ceptions and  modifications  as  described  in  49 
CFR  Part  1.  By  a  rule  in  49  CFR  1.9  the  Sec- 
retary of  Transportation  continued  in  effect 
actions  taken  prior  to  April  1,  1967. 

110.01-5(b)  The  Commandant,  U.S. 
Coast  Guard,  in  a  notice  dated  March  31, 1967, 
and  effective  April  1,  1967  (32  F.R.  5611),  ap- 
proved the  continuation  of  orders,  rules,  reg- 
ulations, policies,  procedures,  privileges, 
waivers,  and  other  actions,  which  had  been 
made,  allowed,  granted,  or  issued  prior  to 
April  1,  1967,  and  provided  that  they  shall 
continue  in  effect  according  to  their  terms 
until  modified,  terminated,  repealed,  super- 
seded, or  set  aside  by  appropriate  authority. 

110.01—10     Authority  for  regulations 
llO.OI-IO(a)      General 

110.01-10(a)(l)  The  authority  to  pre- 
scribe regulations  generally  is  set  forth  in  R.S. 
4405  and  4462,  as  amended  (46  U.S.C.  375  and 
416),  as  well  as  in  other  provisions  of  Title  52 
of  the  Revised  Statutes  and  acts  amendatory 
thereof  or  supplemental  thereto.  Under  the 
provisions  of  R.S.  4403,  as  amended  (46  U.S.C. 
372),  the  Commandant,  United  States  Coast 
Guard,  superintends  the  administration  of  the 
vessel  inspection  laws  and  is  required  to  pro- 
duce a  correct  and  uniform  administration  of 
the  inspection  laws,  rules,  and  regulations. 

nO.Ol-lO(b)  Tank  vessels.  The  regula- 
tions regarding  electrical  apparatus  and 
equipment  which  may  be  used  on  tank  vessels 
interpret  or  apply  R.S.  4417a  and  section  3(c) 
of  Public  Law  569,  83d  Cong.,  68  Stat.  676  (46 
U.S.C.  391a,  50  U.S.C.  198),  as  well  as  Execu- 
tive Order  11239,  30  F.R.  9671,  3  CFR,  1965 
Supp. 

IIO.OI-IO(c)      Passenger  vessels 

110.01-10(c)(l)  The  regulations  re- 
garding electrical  apparatus  and  equipment 
which  mav  be  used  on  passenger  vessels  inter- 
pret or  apply  R.S.  4399,  4400,  4417,  4418, 
4421,  4426,  4433,  4453,  and  4488,  as  amended, 
section  14,  29  Stat.  690,  section  10,  35  Stat. 
428,  41  Stat.  305,  49  Stat.  1384,  1544,  section 
3,  54  Stat.  346,  and  section  3(c),  Public  Law 
569,  83d  Cong.,  68  Stat.  676  (46  U.S.C.  361, 
362,  391,  392,  399,  404,  411,  435,  481,  366, 
395,  363,  369,  367, 1333,  50  U.S.C.  198),  as  well 
as  Executive  Order  11239,  30  F.R.  9671,  3 
CFR  1965  Supp. 

1 10.01— 10(d)      Cargo  and  miscellaneous 
vessels 

110.01-10(d)(l)  The  regulations  re- 
garding electrical  apparatus  and  equipment 


which  may  be  installed  on  cargo  and  miscel- 
laneous vessels  interpret  or  apply  R.S.  4399, 
4400,  4417,  4418,  4421,  4426,  4427,  4433,  4453, 
and  4488,  as  amended,  section  14,  29  Stat.  690, 
section  10,  35  Stat.  428,  41  Stat.  305,  49  Stat. 
1544,  and  section  3(c),  Public  Law  569,  83d 
Cong.,  68  Stat.  676  (46  U.S.C.  361,  362,  391, 
392,  399,  404,  405,  411,  435,  481,  366,  395,  363, 
367,  50  U.S.C.  198),  as  well  as  Executive 
Order  11239,  30  F.R.  9671,  3  CFR,  1965  Supp. 

llO.OI-IO(e)      Uninspected  vessels 

110.01-10(e)(l)  The  regulations  re- 
garding electrical  apparatus  and  equipment 
which  may  be  installed  on  uninspected  vessels 
interpret  or  apply  section  17,  54  Stat.  166,  as 
amended  (46  U.S.C.  526p). 

llO.OI-IO(f)      Exemptions 

110.01-10(f)(l)  Public  vessels  owned 
by  the  United  States,  other  than  those  engaged 
in  commercial  service,  are  to  be  exempt  from 
the  regulations  in  this  subchapter.  Certain 
other  vessels  may  be  exempt  from  the  require- 
ments of  the  regulations  in  this  subchapter 
when  so  provided  by  law. 

110.05      APPLICATION 

1 1 0.05-1      Vessels  subject  to  the  requirements 
of  this  subchapter 

110.05-l(a)  This  subchapter  shall  be  ap- 
plicable to  all  vessels  as  indicated  in  columns 
3,  4,  and  5  of  Table  110.05-l(a)  and  shall  apply 
to  all  such  United  States  flag  vessels,  and  to  all 
foreign  vessels  which  carry  passengers  from 
any  port  in  the  United  States  to  the  extent 
prescribed  by  law,  except  as  follows : 

110.05-(a)(l)  Any  vessel  of  a  foreign 
nation  signatory  to  the  International  Conven- 
tion for  Safety  of  Life  at  Sea,  1960,  and  which 
has  on  board  a  current,  valid  safety  certificate. 

110.05-(a)(2)  Any  vessel  of  a  foreign 
nation  having  inspection  laws  approximating 
those  of  the  United  States  together  with  recip- 
rocal inspection  arrangements  with  the  United 
States,  and  which  has  on  board  a  current, 
valid  certificate  of  inspection  issued  by  its 
government  under  such  arrangements. 

110.05-l(a)(3)  Any  vessel  operating 
exclusively  on  inland  waters  which  are  not 
navigable  waters  of  the  United  States. 

110.05-1  (a)  (4)  Any  vessel  laid  up  and 
dismantled  and  out  of  commission. 

110.05-1  (a) (5)  With  the  exception  of 
vessels  of  the  U.S.  Maritime  Administration, 
any  vessel  with  the  title  vested  in  the  United 
States  and  which  is  used  for  public  purposes. 

1 10.05-3      Amendments  to  the  regulations 

110.05-3(a)     The  regulations  in  this  sub- 
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ELECTRICAL  ENGINEERING 


chapter  are  not  retroactive  in  effect  unless 
specifically  provided  for  in  the  regulation  at 
the  time  it  is  amended  or  added. 

110.05-3(b)  The  regulations  amended 
or  added  subsequent  to  November  19,  1952, 
are  applicable  to  installations  contracted  for 
on  or  after  the  effective  date  of  such  regula- 
tions. 

1 10.05-5      Specific  application  noted  in  text 

110.05-5(a)  At  the  beginning  of  the 
various  parts,  subparts,  and  sections,  a  more 
specific  application  is  generally  given  for  par- 
ticular portions  of  the  text  involved.  This  ap- 
plication sets  forth  the  types,  sizes  or  services 
of  vessels  to  which  the  text  pertains,  and  in 
many  cases  limits  the  application  of  the  text 
to  vessels  contracted  for  before  or  after  a  spe- 
cific date.  As  used  in  this  subchapter,  the  term 
"vessel  contracted  for"  includes  not  only  the 
contracting  for  the  construction  of  a  vessel, 
but  also  the  contracting  for  a  material  altera- 
tion to  a  vessel,  the  contracting  for  the  con- 
version of  a  vessel  to  a  passenger  vessel,  and 
the  changing  of  service  or  route  of  a  vessel  if 
such  change  increases  or  modifies  the  general 
requirements  for  the  vessel  or  increases  the 
hazards  to  which  it  might  be  subject. 

nO.lO      REFERENCE    SPECIFICATIONS,    STAND- 
ARDS, AND  CODES 

no. 10-1      General 

The  following  specifications,  standards,  and 
codes,  to  the  extent  specified  in  the  text,  form 
a  part  of  this  subchapter : 

llO.lO-l(a)  Rules  for  the  Classifica- 
tion and  Construction  of  Steel  Vessels,  of  is- 
sue in  effect  on  the  date  the  vessel  is  con- 
tracted for,  issued  by  American  Bureau  of 
Shipping,  45  Broad  Street,  New  York,  N.Y. 
10004. 

llO.lO-l(b)  Publications  of  issue  in  ef- 
fect on  the  date  the  vessel  is  contracted  for, 
issued  by  National  Fire  Protection  Associa- 
tion, 60  Batterymarch  Street,  Boston,  Mass. 
02110,  as  listed  in  this  paragraph. 

110.10-l(b)(l)  The  National  Electri- 
cal Code. 

110.10-l(b)(2)  Code  for  Use  of  Flam- 
mable Anesthetics  (Safe  Practice  for  Hospital 
Operating  Rooms). 

llO.lO-l(c)  Standards  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for,  issued 
by  National  Electrical  Manufacturers  Associ- 
ation, 155  East  44th  Street,  New  York,  N.Y. 
10017,  as  listed  in  this  paragraph. 

110.10-l(c)(l)  NEMA  Standards 
Publication  Molded  Case  Circuit  Breakers. 


110.10-l(c)(2)  NEMA  Standard  for 
Large  Air  Circuit  Breakers. 

110.10-l(c)(3)  NEMA  Standards 
Publication  Motors  and  Generators  (MGl). 

llO.lO-l(d)  Standards  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for,  issued 
by  the  Institute  of  Electrical  and  Electronic 
Engineers,  Box  A,  Lenox  Hill  Station,  New 
York,  N.Y.  14481,  as  listed  in  this  paragraph. 

110.10-l(d)(l)  IEEE  Standard  No. 
45 — Recommended  Practice  for  Electrical  In- 
stallations on  Shipboard. 

*110.10-l(d)(2)  American  National 
Standards  Institute,  Inc.  (formerly  United 
States  of  America  Standards  Institute,  Inc. ; 
American  Standard)  Definition  of  Electrical 
Terms,  ANSI  C42. 

llO.lO-l(e)  Standards  issued  by  Under- 
writers' Laboratories,  Inc.,  207  East  Ohio 
Street,  Chicago,  111.  60011,  as  listed  in  this 
paragraph,  each  of  issue  in  effect  on  the  date 
the  vessel  is  contracted  for : 

110.10-l(e)(l)  Standard  for  Snap 
Switches. 

110.10-l(e)(2)  Standard  for  Knife 
Switches. 

110.10-l(e)(3)      Standard  for  Fuses. 

110.10-l(e)(4)  Standard  for  Indus- 
trial Control  Equipment. 

110.10-l(e)(5)  Standard  for  Branch- 
Circuit  and  Service  Circuit  Breakers. 

110.10-l(e)(6)  Standard  for  Panel- 
boards. 

110.10-l(e)(7)  Standard  for  Edison- 
Base  Lampholders. 

110.10-l(e)(8)  Standard  for  Marine 
Type  Electric  Lighting  Fixtures. 

110.10-l(e)(9)  Standard  for  Attach- 
ment Plugs  and  Receptacles. 

110.10-l(e)(10)  Standard  for  Flex- 
ible Cord  and  Fixture  Wire. 

110.10-l(e)(ll)  Standard  for  Elec- 
tric-Discharge-Lamp Accessory  Equipment. 

110.10-l(e)(12)  Standard  for  Eleva- 
tor Electric  Contacts  and  Elevator  Hoistway 
Door  Interlocks. 

110.10-l(e)(13)  Standard  for  Port- 
able Electric  Lamps. 

110.10-l(e)(14)  Standard  for  Wire 
Connectors  and  Soldering  Lugs. 

110.10-l(e)(15)  Standard  for  Outlet 
Boxes  and  Fittings. 

110.10-l(e)(16)  Standard  for  En- 
closed Switches. 

110.10-l(e)(17)  Standard  for  Com- 
mercial Electric  Cooking  Appliances. 

110.10-l(e)(18)  Standards  for  Indus- 
trial Control  Equipment  for  Use  in  Hazardous 
Locations,  Subject  698. 
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llO.lO-l(f)  Specifications  and  Guides 
issued  by  the  U.S.  Navy  Bureau  of  Ships, 
Washington,  D.C.,  20360,  of  issue  in  effect  on 
the  date  the  vessel  is  contracted  for,  as  listed 
in  this  paragraph. 

110.10-l(f)(l)  MIL-C-915  Interim 
Specifications  Cable,  Cord  and  Wire,  Electri- 
cal (shipboard  use). 

110.10-l(f)(2)  MIL-C-2194  Mili- 
tary Specifications  Cable,  Power,  Electrical, 
Reduced  Diameter  Type,  Naval  Shipboard. 

110.10-l(f)(3)  MIL-C-23206  Mili- 
tary Specifications  Cable,  Special  Purpose, 
Electrical  (Nuclear  Plant). 

110.10-l(f)(4)  NavShips  250-660- 
23,  Cable  Comparison  Guide. 

llO.lO-l(g)  Standards  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for,  issued 
by  USA  Standards  Institute,  70  East  45th 
Street,  New  York,  N.Y.  10017.*** 

110.10-l(g)(l)  Safety  Code  For  Ele- 
vators, Dumbwaiters,  and  Escalators. 

llO.lO-l(h)  Recommended  practices  in 
effect  on  the  date  the  vessel  is  contracted  for, 
issued  by  Instrument  Society  of  America,  530 
William  Penn  Place,  Pittsburgh,  Pa.  15219 : 

110.10-l(h)(l)  Recommended  Prac- 
tice, Intrinsically  Safe  and  Non-Incendive 
Electrical  Instruments  (RP  12.2). 

1 10.10—5      Copies  of  specifications,  standards 
and  codes 

110.10-5(a)  Copies  of  the  specifications 
standards,  and  codes  referred  to  in  this  sub- 
part may  be  obtained  from  the  issuing  author- 
ity except : 

110.10-5(a)(l)  Military  specifications 
may  be  obtained  from  the  Commanding  Of- 
ficer, Naval  Supply  Depot,  5801  Tabor  Ave- 
nue, Philadelphia,  Pa.  19120. 

110.10-5(a)(2)  NavShips  250-660-23 
may  be  purchased  from  the  Superintendent  of 
Documents,  Government  Printing  Office, 
Washington,  D.C.  20402. 

110.10-5(b)  Copies  of  the  specifications, 
standards,  and  codes  referred  to  in  this  sub- 
part are  available  for  reading  purposes  at 
Coast  Guard  Headquarters  upon  request. 

110.15      DEFINITION   OF   TERMS   USED   IN  THIS 
SUBCHAPTER 

110.15-1      Approved 

This  term  means  approved  by  the  Com- 
mandant, United  States  Coast  Guard,  unless 
otherwise  stated. 

110.15-5     Boat  deck 

This  term  means  the  deck  or  decks  on  which 
lifeboats  are  stowed. 


110.15-10      Bulkhead  deck 

This  term  means  the  uppermost  deck  up  to 
which  the  transverse  watertight  bulkheads 
are  carried. 

110.15-15      Cable  terms 

110.15-15(a)     Cable 

110.15-15(a)(l)  A  cable  is  either  a 
stranded  conductor  with  or  without  insula- 
tion and  other  coverings  (single  conductor  ca- 
ble), or  a  combination  of  conductors  insulated 
from  one  another  (multiple-conductor  cable). 

110.15-15(b)      Cable  designations 

■^110.15-15(b)(l)  Abbreviations  given 
in  Columns  1  to  5,  inclusive,  of  Table  110.15-15 
(b)(1)  may  be  employed  in  connection  with  light- 
ing and  power,  communication,  and  telephone 
cable.  Thus,  in  the  abbreviation  DRL-4,  "D" 
=double  conductor,  light  and  power  (column 
1),  "R"=rubber  insulated  (75C)  (column  2), 
"L"=lead  and  steel  armored  (columns  3  and 
4),  and  "— 4"=No.  14  American  wire  gage, 
4,110  circular  mils  (column  5).  In  the  abbre- 
viation CTIA-12,  "C"=communication  (col- 
umn 1),  "T"=thermoplastic  (column  2),  "1"= 
moisture  resistant  jacket  (column  3),  "A"= 
aluminum  armored  (column  4),  and  "—12"= 
12  conductor  (column  5). 

110.15-15(b)(2)  The  trade  designa- 
tions given  in  Table  110.15-15(b)(2)  may  be 
used  to  designate  the  type  of  flexible  cord  and 
fixture  wire. 

110.15-20      Coast  Guard  District  Commander 

This  term  means  an  officer  of  the  Coast 
Guard  designated  as  such  by  the  Commandant 
to  command  all  Coast  Guard  activities  within 
his  district,  which  includes  the  inspection,  en- 
forcement, and  administration  of  Title  52, 
Revised  Statutes,  and  Acts  amendatory  there- 
of or  supplemental  thereto,  and  rules  and  reg- 
ulations thereunder. 

110.15-25      Coastwise 

Under  this  designation  shall  be  included  all 
vessels  normally  navigating  the  waters  of  any 
ocean  or  the  Gulf  of  Mexico  20  nautical  miles 
or  less  offshore. 

110.15-30      Commandant 

This  term  means  the  Commandant  of  the 
Coast  Guard. 

110.15-35      Control  equipment  terms 

110.15-35(a)  Electric  controllers.  An  elec- 
tric controller  is  a  device,  or  group  of  devices, 
which  serves  to  govern,  in  some  predeter- 
mined manner,  the  electric  power  delivered  to 
the  apparatus  to  which  it  is  connected. 
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■A"  Table  110.15-15  (b)  (1) — Lighting  and  Power,   Communication,  and  Telephone  Cable  Sifvibols 


Column  1 

Column  2 

Column  3 

Column  4 
Symbol 

Column  5 

Symbol  designating  wire 
size  for  light  and  power 
cable  or  number  of  con- 
ductors for  communication 

Symbol  designating 

Symbol  designating 

Symbol  designat- 

designating 

or  number  of  pairs  of 

cable  type 

type  of  insulation 

ing  type  of  outer 

type  of 

conductors  for  telephone 

covering 

armor 

cable 

S  =  Single  conductor  light 

R  =  Rubber  75  C. 

A  =  Braid  and 

None=:steel. 

Circular  mill  size  in  thous- 

and power. 

B  =  Rubber  85  C. 

armor. 

A=:Alum- 

ands,  or  number  of  con- 

D =  Double  conductor  light 

T  =  Thermoplastic. 

L  =  Lead  and 

mum. 

ductors,    or    number    of 

and  power. 

V  =  Varnished  cloth. 

armor. 

B=bronze. 

pairs  of  conductors. 

T  =  Three  conductor  light 

AV  =  Asbestos-var- 

I =  Moisture  re- 

and power. 

nished  cloth. 

sistant  jacket, 

F  =  Four  conductor  light 

TA  =  Asbestos  ther- 

Type T  or  N  as 

and  power. 

moplastic. 

designated,  and 

M  =  Multiple  conductor. 

M  =  Mineral. 

armor. 

C  =  Communications. 

S  =  Silicone. 

J  =  Moisture  re- 

TT =:  Telephone. 

sistant  jacket 

TTC  =  Inter-cabin  tele- 

unarmored 

phone. 

(for  NEC 

P  =  Portable. 

portable  cords 

W  =  Switchboard. 

and  telephone 

BW  =  Bell  wire. 

cable  only). 

Table   110.15-15(b)  (2) — Portable  cord  and  fixture 
wire  syynbols 


Trade  name  of  wire  or  cord 


Asbestos-covered  heat-resistant  fixture  wire   

Silicone  rubber  insulated  fixture  wire 

Silicone  rubber  insulated  fixture  wire,  flexible 

stranding:     

Asbestos-covered   heat-i-esistant  cord    

Rubber-jacketed  heat-resistant  cord   

Heat-  and  moisture-resistant  cord 

Lamp  cord   

Cotton-covered  heat-resistant  fixture  wire,  stranded 

or  flexible  stranded 

Cotton-covered  heat-resistant  cord    

Elevator  cable   

Rubber-covered  fixture  wire,  flexible  stranding 

Heat-resistant  rubber-covered  fixture  wire,  flexible 

stranding 

Heater  cord    

Jacketed  heater  cord 

Rubber-jacketed  heater  cord   

Braided  heavy  duty  cord 

Reinforced    cord    

Twisted  portable  cord 

Moisture-proof  reinforced  cord 

Rubber-covered  stranded  fixture  wire 

Heat-resistant  rubber-covered  stranded  fixture  wire. 

Hard  service  cord 

Haid  service  cord,  oil-resistant 

Hard  service  cord  thermoplastic  covered    

Junior  hard  service  cord   

Junior  hard  service  cord,  oil-resistant 

Junior  hard  service  cord,  thermoplastic  covei'ed  .  .  . 

Thermoplastic-covered  stranded  fixture  wire 

Thermoplastic-covered  fixture  wire,  flexible 

stranding 


Designation 


AF 
SF-2 
SFF-2 

AFC,  AFPD 

AFS  AFSJ 

AVPD 

C 

CF 

CFC,  CFPD 

E,  EO,  ET 

FF-2 

FFH-2 

HC,  HPD 

HS 

HSJ 

K 

P,  P-2 

PD 

PW,  PW-2 

RF-2 

RFH-2 

S 

SO 

ST 

SJ 

SJO 

SJT 

TF 

TFF 


n0.15-35(b)  Basic  functions.  The  basic 
functions  of  a  controller  are  the  functions  of 
those  of  its  elements  which  govern  the  appli- 
cation of  electric  power  to  the  connected 
apparatus. 

n0.15-35(c)  Manual  controller.  A  man- 
ual controller  is  an  electric  controller  having 


all  of  its  basic  functions  performed  by  devices 
which  are  operated  by  hand. 

110.15-35(d)  Full  magnetic  controller.  A 
full  magnetic  controller  is  an  electric  con- 
troller having  all  of  its  basic  functions  per- 
formed by  devices  which  are  operated  by 
electromagnets. 

1 10.15-35(e)  Contactor.  A  contactor  is  a 
device  for  repeatedly  establishing  and  inter- 
rupting an  electric  power  circuit. 

n0.15-35lf)  Starter.  A  starter  is  an  elec- 
tric controller  for  accelerating  a  motor  from 
rest  to  normal  speed,  and  to  stop  the  motor. 

n0.15-35(g)  Automatic  starter.  An  auto- 
matic starter  is  a  starter  in  which  the  influ- 
ence directing  its  performance  is  automatic. 

110.15-35(h)  Autotransformer  starter.  An 
autotransformer  starter  is  a  starter  which  in- 
cludes an  autotransformer  to  furnish  reduced 
voltage  for  starting  of  an  alternating  current 
motor.  It  includes  the  necessary  switching 
mechanism,  and  it  is  frequently  called  a  com- 
pensator or  autostarter. 

110.15-35(i)  Overload  protection  (over- 
current  protection).  Overload  protection  is  the 
effect  of  a  device  operative  on  excessive  cur- 
rent, but  not  necessarily  on  short  circuit,  to 
cause  and  maintain  the  interruption  of  cur- 
rent flow  to  the  device  governed. 

11 0.15-35(1)  Overload  relay.  An  overload 
relay  is  an  overcurrent  relay  which  functions 
at  a  predetermined  value  of  overcurrent  to 
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cause  disconnection  of  the  load  from  the  power 
supply. 

Note:  An  overload  relay  is  intended  to  protect  the 
load  (for  example,  motor  armature)  or  its  controller, 
and  does  not  necessarily  protect  itself. 

1 10.15-35(k)  Normally  open  and  normally 
closed.  The  terms  "Normally  Open"  and  "Nor- 
mally Closed"  when  applied  to  a  magnetically 
operated  switching  device,  such  as  a  contactor 
or  relay,  or  to  the  contacts  thereof,  signify 
the  position  taken  when  the  operating  magnet 
is  deenergized.  These  terms  apply  only  to  non- 
latching  types  of  devices. 

110.15—35(1)  Temperature  compensated 
overload  relay.  A  temperature  compensated 
overload  relay  is  an  overload  relay  which  func- 
tions at  any  current  in  excess  of  a  predeter- 
mined value  essentially  independent  of  am- 
bient temperature. 

1 1 0.1 5-40     Corrosion-resistant  finishes 
The  following  treatments  listed  in  this  sec- 
tion, when  properly  done  and  of  sufficiently 
heavy   coating,   are   considered   satisfactory 
corrosion-resistant  finishes : 

110.15-40(a)  Electroplating  of  cad- 
mium, chromium,  nickel,  silver,  or  zinc. 

110.15-40(b)     Sherardizing. 

110.15-40(c)     Galvanizing. 

110.15-40(d)  Painting.  Thorough  clean- 
ing and  degreasing,  followed  by  bonderizing 
or  the  equivalent,  followed  by  the  application 
of  zinc  chromate  primer  or  the  equivalent, 
followed  by  one  or  more  applications  of 
enamel. 

110.15—45      Corrosion-resistant  or  noncorrod- 

ible  materials 
Silver,  corrosion-resisting  steel,  copper, 
brass,  bronze,  copper-nickel,  certain  copper- 
nickel  alloys,  and  certain  aluminum  alloys  are 
considered  satisfactory  corrosion-resistant  or 
noncorrodible  materials. 
110.15-50     Electrochemistry 

110.15-50la)  Storage  battery.  A  storage 
battery  is  a  connected  group  of  two  or  more 
electrolytic  cells  for  the  generation  of  electric 
energy  in  which  the  cells  after  being  dis- 
charged may  be  restored  to  a  charged  condi- 
tion by  an  electric  current  flowing  in  a  direc- 
tion opposite  to  the  flow  of  current  when  the 
cell  discharges. 

110.15-50(b)  Dry  cell.  A  dry  cell  is  a  cell 
in  which  the  electrolyte  is  immobilized. 

1 10.15-50(c)  Primary  cell.  A  primary  cell 
is  a  cell  which  produces  electric  current  by 
electrochemical  reactions  without  regard  to 
the  reversibility  of  those  reactions.  (Some  pri- 
mary cells  are  reversible  to  a  limited  extent.) 


110.15-55      Embarkation  deck 

The  term  means  the  deck  or  decks  from 
which  passengers  embark  into  lifeboats  or  the 
decks  or  decks  on  which  passengers  are  assem- 
bled preparatory  to  embarking  into  lifeboats. 

110.15—60      Emergency  squad 

This  term  means  that  part  of  the  crew  des- 
ignated by  the  station  bill  to  form  the  nucleus 
of  a  damage  control  party. 

1 10.15-65      Equipment  enclosure  terms 

110.15-65(a)  Enclosed  (inclosed).  En- 
closed means  surrounded  by  a  case  which  will 
prevent  a  person  from  accidentally  contacting 
live  parts. 

110.15— 65(b)  Nonwatertight  equipment. 
Nonwatertight  equipment  means  enclosed 
equipment,  the  enclosure  of  which  is  not  suffi- 
ciently effective  to  be  classed  as  either  drip- 
proof  or  watertight. 

110.15-65(c)  Dripproof  equipment.  Drip- 
proof  equipment  means  enclosed  equipment  so 
constructed  or  protected  that  its  successful  op- 
eration is  not  interfered  with  when  subjected 
to  falling  moisture  or  dirt. 

110.15-65(d)  Watertight  equipment. 
Watertight  equipment  means  enclosed  equip- 
ment so  constructed  that  a  stream  of  water 
from  a  hose  (not  less  than  1  inch  in  diameter) 
under  a  head  of  about  35  feet  from  a  distance 
of  about  10  feet,  and  for  a  period  of  5  minutes, 
can  be  played  on  the  apparatus  without  leak- 
age. The  hose  nozzle  should  be  adjusted  to  give 
a  solid  stream  at  the  enclosure. 

110.15-65(e)  Explosionproof  equipment. 
Explosionproof  equipment  means  equipment 
enclosed  in  a  case  which  is  capable  of  with- 
standing an  explosion  of  a  specified  gas  or 
vapor  which  may  occur  within  it,  and  of  pre- 
venting the  ignition  of  the  specified  gas  or 
vapor  surrounding  the  enclosure  by  sparks, 
flashes  or  explosions  of  the  gas  or  vapor 
within. 

110.15-65(f)  Weathertight  equipment 
Weathertight  equipment  means  equipment  so 
constructed  or  protected  that  exposure  to  a 
beating  rain  will  not  result  in  the  entrance  of 
water. 

110.15-65(g)  Totally  enclosed  equipment. 
Totally  enclosed  means  so  enclosed  as  to  pre- 
vent circulation  of  air  between  the  inside  and 
the  outside  of  the  case,  but  not  necessarily  suf- 
ficiently to  be  termed  airtight. 

110.15-70      Equivalent 

This  term,  when  used  in  connection  with  a 
unit,  material,  process,  finish,  etc.,  means  the 
equivalent  as  determined  by  the  Coast  Guard. 
(See  Subpart  110.20.) 
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110.15-75      Ferry 

Under  this  designation  shall  be  included 
those  vessels  in  other  than  ocean  or  coastwise 
service  having  provisions  only  for  deck  pas- 
sengers and/or  vehicles,  operating  on  a  short 
run  on  a  frequent  schedule  between  two  points 
over  the  most  direct  water  route,  and  offering 
a  public  service  of  a  type  normally  attributed 
to  a  bridge  or  tunnel. 

110.15-80      Flashpoint 

This  term  indicates  the  temperature  in  de- 
grees Fahrenheit  at  which  a  liquid  gives  off  a 
flammable  vapor  when  heated  in  an  open-cup 
tester.  (See  Paragraph  111.85-5(e).) 

1 10.15—85     Generation  and  distribution  terms 
n0.15-85(a)     Connected   load.   The  con- 
nected load  is  the  sum  of  the  continuous  rat- 
ings of  the  load  consuming  apparatus  con- 
nected to  the  system  or  any  part  thereof. 

110.15-85(b)  Load  factor.  Load  factor 
is  the  ratio  of  the  average  load  over  a  desig- 
nated period  of  time  to  the  connected  load. 

1 10.15-85(c)  Peak  load.  Peak  load  is  the 
maximum  load  consumed  or  produced  by  a 
unit  or  group  of  units  in  a  stated  period  of 
time.  It  may  be  the  maximum  instantaneous 
load  or  the  maximum  average  load  over  a  des- 
ignated interval  of  time. 

Note:  Maximum  average  load  is  ordinarily  used. 
In  commercial  transactions  involving  peak  load  (peak 
power)  it  is  taken  as  the  average  load  (power)  during 
a  time  interval  of  specified  duration  occurring  within 
a  given  period  of  time,  that  time  interval  being  se- 
lected during  which  the  average  power  is  greatest. 

110.15-85(d)  Ground  (earth).  A  ground 
is  a  conducting  connection,  whether  inten- 
tional or  accidental,  by  which  an  electric  cir- 
cuit or  equipment  is  connected  to  the  earth,  or 
to  some  conducting  body  of  relatively  large 
extent,  which  serves  in  place  of  the  earth.  It  is 
used  for  establishing  and  maintaining  the  po- 
tential of  the  earth  (or  of  the  conducting  body) 
or  approximately  that  potential,  on  conductors 
connected  to  it,  and  for  conducting  ground 
current  to  and  from  the  earth  (or  the  con- 
ducting body). 

Note:  On  shipboard  the  "ground"  or  "earth"  is  the 
metal  hull  and  all  conductive  parts  connected  thereto. 

110.15-85(e)      Grounded      (earthed). 

Grounded  means  that  the  system,  circuit,  or 
apparatus  referred  to  is  provided  with  a 
ground. 

110.15-85(f)  Ground-return  circuit  (earth- 
return  circuit).  A  ground-return  circuit  in  which 
the  earth  is  utilized  to  complete  the  circuit. 

110.15-85(g)  Ground  current.  Ground 
current  is  current  flowing  in  the  earth  or  in  a 
grounding  connection. 


voltage  to  ground  is  the  voltage  between  any 
live  conductor  of  a  circuit  and  the  earth. 

110.15-85(h)         Voltage    to    ground.    The 

Note:  Where  safety  considerations  are  involved, 
the  voltage  to  ground  which  may  occur  in  an  un- 
grounded circuit  is  usually  the  highest  voltage  nor- 
mally existing  between  the  conductors  of  the  circuit, 
but  in  special  circumstances  higher  voltages  may 
occur. 

1 1 0.1 5-85(i)  Ground  indication.  A  ground 
indication  is  an  indication  of  the  presence  of 
a  ground  on  one  or  more  of  the  normally  un- 
grounded conductors  of  a  system. 

110.15-85(j)  Circuit.  A  circuit  is  a  con- 
ducting part  or  a  system  of  conducting  parts 
through  which  an  electric  current  is  intended 
to  flow. 

110.15— 85(k)  Feeder  (in  interior  wiring). 
A  feeder  is  a  set  of  conductors  originating  at 
a  main  distribution  center,  and  supplying  one 
or  more  secondary  distribution  centers,  one  or 
more  branch-circuit  distribution  centers,  or 
any  combination  of  these  two  types  of  equip- 
ment. 

110.15-85(1)  Lighting  feeder.  A  lighting 
feeder  is  a  feeder  supplying  principally  a 
lighting  load. 

110.15-85(m)  Power  feeder.  A  power 
feeder  is  a  feeder  supplying  principally  a 
power  or  heating  load. 

1 10.15-85(n)  Branch  circuit.  A  branch  cir- 
cuit is  that  portion  of  a  wiring  system  extend- 
ing beyond  the  final  overcurrent  device  pro- 
tecting the  circuit. 

110.15-85(o)  Motor  branch  circuit.  A 
motor  branch  circuit  is  a  branch  circuit  sup- 
plying energy  only  to  one  or  more  motors  and 
associated  motor  controllers. 

110.15-85(p)  Lighting  branch  circuit.  A 
lighting  branch  circuit  is  a  circuit  supplying 
energy  to  lighting  outlets  only.  (Lighting 
branch  circuits  also  may  supply  portable  desk 
or  bracket  fans,  small  heating  appliances, 
motors  of  14  ^V  ^nd  less,  and  other  portable 
apparatus  of  not  over  660  watts  each.) 

1 1 0.1 5-85(q)  Appliance  branch  circuit.  An 
appliance  branch  circuit  is  a  circuit  supply- 
ing energy  to  one  or  more  outlets  to  which  ap- 
pliances are  to  be  connected ;  such  circuits  to 
have  no  permanently-connected  lighting  fix- 
tures not  a  part  of  an  appliance. 

110.15-85(r)  Outlet.  An  outlet  is  a  point 
on  the  wiring  system  at  which  current  is 
taken  to  supply  fixtures,  lamps,  heaters,  mo- 
tors, or  current-consuming  equipment  gen- 
erally. 

Note:  The  use  of  the  term  outlet  for  a  point  in  the 
wiring  system  where  a  switch  is  located  is  deprecated, 
unless  qualified  to  make  the  meaning  clear. 
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n0.15-85(s)  Lighting  outlet.  A  lighting 
outlet  is  an  outlet  intended  for  the  direct  con- 
nection of  a  lampholder,  a  lighting  fixture  or 
a  pendant  cord  terminating  in  a  lampholder. 

110.15-85(t)  Receptacle  outlet.  A  recep- 
tacle outlet  is  an  outlet  intended  to  be  equipped 
with  one  or  more  receptacles,  not  of  the  screw- 
shell  type,  or  provided  with  one  or  more  points 
of  attachment  within  one  foot,  intended  to 
receive  attachment  plugs. 

110.15-85(u)  Plug  (plug  adapter).  Anat- 
tachment  plug  is  a  device  which,  by  insertion 
in  a  receptacle,  establishes  connection  between 
the  conductors  of  the  attached  flexible  cord 
and  the  conductors  connected  permanently  to 
the  receptacle. 

110.15-85(v)  Appliance.  Appliances  are 
current-consuming  equipment,  fixed  or  port- 
able ;  for  example,  heating,  cooking  and  small 
motor-operated  equipment. 

1 1 0.1 5-85(w)  Portable  appliance.  A  port- 
able appliance  is  an  appliance,  fixed  or  port- 
able, served  by  means  of  a  flexible  extension 
cord  and/or  attachment  plug. 

110.15-85(x)  Accessible  (as  applied  to 
wiring  methods).  Accessible  means  not  perma- 
nently closed  in  by  the  structure  or  finish  of 
the  ship;  capable  of  being  removed  without 
disturbing  the  ship  structure  or  finish. 

110.15-85(y)     Accessible    (as    applied    to 
equipment).  Accessible  means  admitting  close 
approach  because  not  guarded  by  locked  doors, 
elevation  or  other  effective  means. 
110.15-90     Great  Lakes 
Under  this  designation  shall  be  included  all 
vessels  navigating  the  Great  Lakes. 
110.15-95      Headquarters 
This  term  means  the  office  of  the  Com- 
mandant,   U.S.    Coast    Guard,    Washington, 
D.C.  20591. 

1 10.15—100  Instrument  and  meter  terms 
110.15-100(a)  Instrument.  An  instru- 
ment is  a  device  for  measuring  the  value  of  the 
quantity  under  observation.  An  instrument 
may  be  an  indicating  instrument  or  a  record- 
ing instrument.  The  term  "instrument"  is 
used  in  two  different  senses:  (1)  Instrument 
proper  consisting  of  the  mechanism  and  the 
parts  built  into  the  case  or  made  a  corporate 
part  thereof,  and  (2)  the  instrument  proper 
together  with  any  necessary  auxiliary  devices, 
such  as  shunt,  shunt  leads,  resistors,  reactors, 
capacitors  or  instrument  transformers.  The 
term  "meter"  is  also  used  in  a  general  sense  to 
designate  any  type  of  measuring  device,  in- 
cluding all  types  of  electric  measuring  instru- 
ments. Such  use  as  a  suffix  or  as  part  of  a  com- 


pound word  (e.g.,  voltmeter,  frequency  meter) 
is  universally  accepted.  Meter  may  be  used 
alone  with  this  wider  meaning  when  the  con- 
text is  such  as  to  prevent  confusion  with  the 
narrower  meaning  of  electricity  meter. 

110.15-100(b)  Indicating  instrument.  An 
indicating  instrument  is  an  instrument  in 
which  only  the  present  value  of  the  quantity 
measured  is  visually  indicated. 

11 0.1 5-1 00(c)  Ammeter.  An  ammeter  is 
an  instrument  for  measuring  the  magnitude 
of  an  electric  current.  It  is  provided  with  a 
scale,  usually  graduated  in  either  amperes, 
milliamperes,  microamperes  or  kiloamperes. 
If  the  scale  is  graduated  in  milliamperes, 
microamperes  or  kiloamperes,  the  instrument 
is  usually  designated  as  a  milliammeter,  a 
microammeter  or  a  kiloammeter. 

110.15-100(d)  Frequency  meter.  A  fre- 
quency meter  is  an  instrument  foi-  measuring 
the  frequency  of  an  alternating  current. 

1 10.15-100(e)  Power-factor  meter.  A 
power-factor  meter  is  a  direct-reading  instru- 
ment for  measuring  power  factor.  It  is  pro- 
vided with  a  scale  graduated  in  power  factor. 

11 0.1 5-1 00(f)  Voltmeter.  A  voltmeter  is 
an  instrument  for  measuring  the  magnitude  of 
electric  potential  difference.  It  is  provided 
with  a  scale,  usually  graduated  in  either  volts, 
millivolts,  or  kilovolts.  If  the  scale  is  grad- 
uated in  millivolts  or  kilovolts  the  instrument 
is  usually  designated  as  a  millivoltmeter  or  a 
kilovoltmeter. 

11 0.1 5-1 00(g)  Wattmeter.  A  wattmeter 
is  an  instrument  for  measuring  the  magnitude 
of  the  active  power  in  an  electric  circuit.  It 
is  provided  with  a  scale  usually  graduated  in 
either  watts,  kilowatts,  or  megawatts.  If  the 
scale  is  graduated  in  kilowatts  or  megawatts, 
the  instrument  is  usually  designated  as  a  kilo- 
wattmeter  or  megawattmeter. 

1 10.15-100(h)  Instrument  shunt.  An  in- 
strument shunt  is  a  particular  type  of  resistor 
designed  to  be  connected  in  parallel  with  a  cir- 
cuit of  an  instrument  to  extend  its  current 
range.  The  shunt  may  be  internal  or  external 
to  the  instrument  proper. 

110.15-100(1)  Intrinsically  safe  instrument 
and  equipment  or  wiring.  The  term  "intrinsi- 
cally safe"  when  used  with  instruments  and 
equipment  or  wiring  shall  mean  such  instru- 
ments and  equipment  or  wiring  that  is  incap- 
able of  releasing  sufficient  electrical  or 
thermal  energy  under  normal  or  abnormal 
conditions  to  cause  ignition  of  a  specific  haz- 
ardous atmospheric  mixture  in  its  most  easily 
ignited  concentration.  Abnormal  conditions 
will  include  accidental  damage  to  any  part  of 
the  instrument  and  equipment  or  wiring,  in- 
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sulation,  failure  of  electrical  components,  and 
other  faulty  conditions. 

110.15-105      International  voyage 

110.15-105(a)  The  term  "international 
voyage,"  as  used  in  this  subchapter,  shall  have 
the  same  meaning  as  that  contained  in  Regu- 
lation 2(d),  Chapter  I,  of  the  International 
Convention  for  Safety  of  Life  at  Sea,  1960; 
i.e.,  "  'International  voyage'  means  a  voyage 
from  a  country  to  which  the  present  Conven- 
tion applies  to  a  port  outside  such  country,  or 
conversely ;  and  for  this  purpose  every  terri- 
tory for  the  international  relations  of  which  a 
Contracting  Government  is  responsible  or  for 
which  the  United  Nations  is  the  administering 
authority  is  regarded  as  a  separate  countrv." 

110.15-105(b)  The  International  Con- 
vention for  Safety  of  Life  at  Sea,  1960,  does 
not  apply  to  vessels  "solely  navigating  the 
Great  Lakes  of  North  America  and  the  River 
St.  Lawrence  as  far  east  as  a  straight  line 
drawn  from  Cap  de  Rosiers  to  West  Point, 
Anticosti  Island  and,  on  the  north  side  of 
Anticosti  Island,  the  63d  Meridian."  Accord- 
ingly, such  vessels  shall  not  be  considered  as 
being  on  an  "international  voyage"  for  the 
purpose  of  this  subchapter. 

110.15-105(c)  For  the  purpose  of  this 
subchapter  the  term  "territory"  as  used  in 
paragraph  (a)  of  this  section  shall  be  consid- 
ered to  include  the  Commonwealth  of  Puerto 
Rico,  the  Canal  Zone,  all  possessions  of  the 
United  States,  and  all  lands  held  by  the  United 
States  under  a  protectorate  or  mandate. 

110.15-105(d)  Although  voyages  be- 
tween the  continental  United  States  and 
Hawaii  or  Alaska,  and  voyages  between  Ha- 
waii and  Alaska  are  not  "international  voy- 
ages" under  the  provisions  of  the  Interna- 
tional Convention  for  Safety  of  Life  at  Sea, 
1960,  such  voyages  are  similar  in  nature  and 
shall  be  considered  as  "international  voyages" 
and  subject  to  the  same  requirements  for  the 
purpose  of  this  subchapter. 

110.15-110      Lakes,  bays,  and  sounds 

Under  this  designation  shall  be  included  all 
vessels  navigating  the  waters  of  any  of  the 
lakes,  bays,  or  sounds  other  than  the  waters  of 
the  Great  Lakes. 

110.15-115      Locations 

110.15-1 15(a)  Corrosive  location.  Corro- 
sive locations  shall  be  deemed  to  be  locations 
exposed  to  the  weather  on  vessels  operating 
in  salt  water. 

110.15-n5(b)  Damp  or  wet  location. 
Damp  or  wet  locations  shall  be  deemed  to  be 
locations  exposed  to  the  weather,  machinery 


spaces,  cargo  spaces,  refrigerated  spaces,  gal- 
ley, laundry,  public  washrooms  or  toilets 
equipped  with  baths  or  showers,  and  similar 
locations.  Areas  directly  inside  of  access  doors 
to  a  weather  deck  will  also  be  classed  as  wet 
locations  where  the  access  door  is  not  suitably 
protected  against  entrance  of  rain  or  spray  by 
an  overhanging  deck  or  by  other  means. 

110.15-1 15(c)  Dry  location.  Dry  locations 
shall  be  deemed  to  be  passengers'  and  crew's 
quarters,  pantries,  passageways  adjacent  to 
quarters,  public  washrooms  and  toilets  which 
are  not  equipped  with  baths  or  showers,  radio 
room,  gyro  room,  and  chart  room. 

1 1 0.1 5—1 20      Marine  inspector  or  inspector 

These  terms  mean  any  person  from  the 
civilian  or  military  branch  of  the  Coast  Guard 
assigned  under  the  superintendence  and  di- 
rection of  an  Officer  in  Charge,  Marine  Inspec- 
tion, or  any  other  person  as  may  be  designated 
for  the  performance  of  duties  with  respect  to 
the  inspection,  enforcement,  and  administra- 
tion of  Title  52,  R.S.,  and  acts  amendatory 
thereof  or  supplemental  thereto,  and  rules  and 
regulations  thereunder. 

110.15-125      Motorboat 

This  term  means  any  vessel  indicated  in 
Columns  4  or  5  of  Table  110.05-l(a),  65  feet  in 
length  or  less  which  is  propelled  by  machinery 
(including  steam).  The  length  shall  be  meas- 
ured from  end  to  end  over  the  deck  excluding 
sheer.  This  term  includes  a  boat  temporarily 
or  permanently  equipped  with  a  detachable 
motor  and  any  such  boat  when  so  propelled  is 
subject  to  the  applicable  provisions  of  the  Act 
of  April  25,  1940,  as  amended  (sees.  1  to  22, 
54  Stat.  163-167,  as  amended,  46  U.S.C.  526- 
526u),  and  the  regulations  promulgated  there- 
under. For  the  purpose  of  this  subchapter 
motorboats  are  included  under  the  term  "ves- 
sel" unless  specifically  noted  otherwise.  The 
various  classes  of  motorboats  are  as  follows : 

Class  A — Any  motorboat  less  than  16  feet 
in  length. 

Class  1 — Any  motorboat  16  feet  or  over  and 
less  than  26  feet  in  length. 

Class  2 — Any  motorboat  26  feet  or  over  and 
less  than  40  feet  in  length. 

Class  3 — Any  motorboat  40  feet  or  over  and 
not  more  than  65  feet  in  length. 

■;^1 10.15-128      Nuclear    energy,    radioactive 
material,  and  nuclear  vessel 

110.15-128(a)  The  term  "nuclear  en- 
ergy" means  all  forms  of  energy  released  by 
nuclear  fission  or  radioactive  decay,  or  by  any 
other  form  of  nuclear  transformation. 

110.15-128(b)     The    term    "radioactive 
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material"  means  any  material  or  combination 
of  materials  that  spontaneously  emits  ionizing 
radiation. 

110.15-128(c)  The  term  "nuclear  ves- 
sel" means  any  vessel  in  which  power  for  pro- 
pulsion, or  for  any  other  purpose,  is  derived 
from  nuclear  energy ;  or  any  vessel  handling 
or  processing  substantial  amounts  of  radioac- 
tive material  other  than  as  cargo. 

nO.15-130     Ocean 

Under  this  designation  shall  be  included  all 
vessels  navigating  the  waters  of  any  ocean  or 
the  Gulf  of  Mexico  more  than  20  nautical  miles 
offshore. 

110.15-135      Officer    in    Charge,    Marine    In- 
spection 

This  term  means  any  person  from  the  civil- 
ian or  military  branch  of  the  Coast  Guard  des- 
ignated as  such  by  the  Commandant  and  who, 
under  the  superintendence  and  direction  of 
the  Coast  Guard  District  Commander,  is  in 
charge  of  an  inspection  zone  for  the  perform- 
ance of  duties  with  respect  to  the  inspections, 
enforcement,  and  administration  of  Title  52, 
Revised  Statutes,  and  acts  amendatory  there- 
of or  supplemental  thereto,  and  rules  and 
regulations  thereunder. 

110.15-140      Passenger 

A  passenger  is  every  person  other  than  the 
master  and  members  of  the  crew  or  other  per- 
sons employed  or  engaged  in  any  capacity  on 
board  a  vessel  in  the  business  of  that  vessel.  In 
the  case  of  a  vessel  on  an  international  voyage 
a  child  under  one  year  of  age  is  not  counted  as 
a  passenger. 

110.15-155      Propulsion  engine 

This  term  means  one  or  more  machines 
driving  a  single  propeller  or  paddlewheel 
shaft  for  propulsion  of  the  vessel. 

110.15-160     Qualified  person 

(a)  A  qualified  person  is  one  who  by  his  spe- 
cial knowledge,  ability,  and  experience  is  able 
to  competently  and  safely  perform  the  re- 
quired functions  and  duties. 

110.15-165      Rivers 

Under  this  designation  shall  be  included  all 
vessels  whose  navigation  is  restricted  to  rivers 
and/or  canals,  exclusively,  and  to  such  other 
waters  as  may  be  so  designated  by  the  Coast 
Guard  District  Commander. 

110.15-170      Recognized  classification  society 

The  term  "recognized  classification  society" 
means  the  American  Bureau  of  Shipping  or 
other  classification  society  recognized  by  the 
Commandant. 


110.15-175      Rotating    machinery;    enclosure, 

ventilation  and  protection  terms 

110.15-175(a)      Self-ventilated  machine,  A 

self-ventilated  machine  is  one  which  has  its 
ventilating  air  circulated  by  means  integral 
with  the  machine. 

n0.15-175(b)  Separately  ventilated  ma- 
chine. A  separately  ventilated  machine  is  one 
which  has  its  ventilating  air  supplied  by  an 
independent  fan  or  blower  external  to  the 
machine. 

110.15-175(c)  Enclosed  self-ventilated 
machine.  An  enclosed  self-ventilated  machine 
is  a  machine  having  openings  for  the  admis- 
sion and  discharge  of  the  ventilating  air, 
which  is  circulated  by  means  integral  with 
the  machine,  the  machine  being  otherwise 
totally  enclosed.  These  openings  are  so  ar- 
ranged that  inlet  and  outlet  ducts  or  pipes 
may  be  connected  to  them. 

Note: Such  ducts  or  pipes,  if  used,  must  have  ample 
section  and  be  so  arranged  as  to  furnish  the  specified 
volume  of  air  to  the  machine,  otherwise  the  ventilation 
will  not  be  sufficient. 

11 0.1 5-1 75(d)  Enclosed  separately  venti- 
lated machine.  An  enclosed  separately  venti- 
lated machine  is  a  machine  having  openings 
for  the  admission  and  discharge  of  the  venti- 
lating air,  which  is  circulated  by  means  ex- 
ternal to  and  not  a  part  of  the  machine,  the 
machine  being  otherwise  totally  enclosed. 
These  openings  are  so  arranged  that  inlet  and 
outlet  duct  pipes  may  be  connected  to  them. 

110.15-175le)  Open  machine.  An  open 
machine  is  one  having  ventilating  openings 
which  permit  passage  of  external  cooling  air 
over  and  around  the  windings. 

110.15-175(f)  Totally  enclosed  machine. 
A  totally  enclosed  machine  is  one  so  enclosed 
as  to  prevent  exchange  of  air  between  the  in- 
side and  the  outside  of  the  case,  but  not  suf- 
ficiently enclosed  to  be  called  airtight. 

1 1 0.1 5-1 75lg)  Totally  enclosed  fan-cooled 
machine.  A  totally  enclosed  fan-cooled  ma- 
chine is  a  totally  enclosed  machine  equipped 
for  exterior  cooling  by  means  of  a  fan  or  fans, 
integral  with  the  machine  but  external  to  the 
enclosing  parts. 

110.15-175(h)  Protected  machine.  A  pro- 
tected machine  is  an  open  machine  is  which  all 
openings  giving  direct  access  to  live  or  rotat- 
ing parts  (except  smooth  shafts)  are  limited 
in  size  by  the  design  of  the  structural  parts,  or 
by  screens,  grilles,  expanded  metal,  etc.,  to 
prevent  accidental  contact  with  such  parts. 
Such  openings  are  of  such  size  as  not  to  permit 
the  passage  of  a  cylindrical  rod  1/2  ii^ch  in  di- 
ameter, except  where  the  distance  from  the 
guard  to  the  live  or  rotating  parts  is  more  than 


(13) 


*  §  110.15-175(1) 


ELECTRICAL  ENGINEERING 


4  inches  they  are  of  such  size  as  not  to  permit 
the  passage  of  a  cylindrical  rod  %  inch  in 
diameter. 

-l^l  10.15-1751!)  Dripproof  machine.  A 
dripproof  machine  is  one  in  which  the  venti- 
lating openings  are  so  constructed  that  suc- 
cessful operation  is  not  interfered  with  when 
drops  of  liquid  or  solid  particles  strike  or  en- 
ter the  enclosure  at  any  angle  from  0°  to  15° 
downward  from  the  vertical. 

1 10.15-175(j)  Explosionproof  machine. 
An  explosionproof  machine  is  one  enclosed  in 
a  case  which  is  capable  of  withstanding  an  ex- 
plosion of  a  specified  gas  or  vapor  which  may 
occur  within  it,  and  of  preventing  the  ignition 
of  the  specified  gas  or  vapor  surrounding  the 
enclosure  by  sparks,  ashes  or  explosions  of  the 
gas  or  vapor  within. 

n0.15-175lk)  Waterproof  machine.  A 
waterproof  machine  is  a  totally  enclosed  ma- 
chine so  constructed  that  a  stream  of  water 
from  a  hose  (not  less  than  1  inch  in  diameter) 
under  a  head  of  35  feet  and  from  a  distance  of 
about  10  feet  can  be  played  on  the  machine 
from  any  direction  for  a  period  of  15  minutes 
without  leakage,  except  that  leakage  which 
may  occur  around  the  shaft  may  be  considered 
permissible,  provided  it  is  prevented  from 
entering  the  oil  reservoir  and  provision  is 
made  for  automatically  draining  the  machine. 
The  hose  nozzle  should  be  adjusted  to  give  a 
solid  stream  at  the  enclosure.  The  machine 
should  be  provided  with  a  check  valve  for 
drainage  or  a  tapped  hole  at  the  lowest  part  of 
the  frame  which  will  serve  for  application  of 
drain  pipe  or  drain  plug. 

110.15-177      Rules  of  the  road 

110.15-177(a)  The  term  "Rules  of  the 
Road"  means  the  statutory  and  regulatory 
rules  governing  navigation  of  vessels.  These 
rules  are  also  published  by  the  Coast  Guard  in 
pamphlet  form  as  follows : 

110.15-177(a)(l)     Rules  of  the  Road- 
International — Inland  (CG-169). 

110.15-177(a)(2)     Rules  of  the  Road- 
Great  Lakes  (CG-172). 

110.15-177(a)(3)     Rules  of  the  Road- 
Western  Rivers  (CG-184). 

110.15-177(b)  The  current  editions  of 
the  "Rules  of  the  Road"  pamphlets  may  be  ob- 
tained from  any  Marine  Inspection  Office, 

110.15—180     Short  international  voyage 

For  the  purpose  of  this  subchapter,  the  ex- 
pression "short  international  voyage"  means 
an  international  voyage  in  the  course  of  which 
a  vessel  is  not  more  than  200  miles  from  a  port 
or  place  in  which  the  passengers  and  crew 
could  be  placed  in  safety,  and  which  does  not 


exceed  600  miles  m  length  between  the  last 
port  of  call  in  the  country  in  which  the  voyage 
begins  and  the  final  port  of  destination, 

110.15-185      Switching  equipment 
110.15-185(a)      Switches 

110.15-185(a)(l)  Sivitch.  A  switch  is 
a  device  for  making,  breaking  or  changing  the 
connections  in  an  electric  circuit. 

110.15-185(a)(2)  Knife  switch.  A 
knife  switch  is  a  form  of  air  switch  in  which 
the  moving  element,  usually  a  hinged  blade, 
enters  or  embraces  the  contact  clips.  In  some 
cases,  however,  the  blade  is  not  hinged  and  is 
removable. 

110.15-185(a)(3)  Rated  continuous 
current  {of  a  suntch  or  circuit  breaker).  The 
rated  continuous  current  of  a  switchgear  de- 
vice, or  an  assembly,  is  the  maximum  direct 
current,  or  rms  current,  in  amperes  at  rated 
frequency  which  it  will  carry  continuously 
without  exceeding  the  limit  of  observable 
temperature  rise. 

110.15-185(a)(4)  Rated  voltage  {of  a 
switch  or  circuit  breaker).  The  rated  voltage 
of  a  device,  or  an  assembly,  is  the  voltage  to 
which  its  operating  and  performance  char- 
acteristics are  referred. 

110.15-185(a)(5)  General  use  switch. 
A  general  use  switch  is  a  switch  intended  for 
use  in  general  distribution  and  branch  cir- 
cuits. It  is  rated  in  amperes  and  is  capable  of 
interrupting  the  rated  current  at  the  rated 
voltage. 

110.15-185(a)(6)  Isolating  sivitch.  An 
isolating  switch  is  a  switch  intended  for  iso- 
lating an  electric  circuit  from  the  source  of 
power.  It  has  no  interrupting  rating  and  is  in- 
tended to  be  operated  only  after  the  circuit  has 
been  opened  by  some  other  means. 

110.15-185(a)(7)  Motor-circuit  switch. 
A  motor-circuit  switch  is  a  switch  intended  for 
use  in  a  motor  branch  circuit.  It  is  rated  in 
horsepower  and  is  capable  of  interrupting  the 
maximum  operating  overload  current  of  a 
motor  of  the  same  rating  at  the  rated  voltage. 

110.15-185(a)(8)  "T"  rated  sivitch.  A 
"T"  rated  switch  is  a  switch  intended  to  con- 
trol tungsten-filament  lamp  loads. 

110.15-185(a)(9)  Master  switch.  A 
master  switch  is  a  switch  which  dominates  the 
operation  of  contactors,  relays,  or  other  re- 
motely operated  devices. 

110,15-185(b)      Interrupting  devices 

110.15-185(b)(l)  Circuit  breaker.  A 
circuit  breaker  is  a  device  for  closing  and  in- 
terrupting a  circuit  between  separable  con- 
tacts under  both  normal  and  abnormal  condi- 
tions. 
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Note:  Ordinarily  circuit  breakers  are  required  to 
operate  relatively  infrequently,  although  some  classes 
of  breakers  are  suitable  for  frequent  operation. 

Note:  Normal  indicates  the  interruption  of  cur- 
rents not  in  excess  of  the  rated  continuous  current  of 
the  circuit  breaker.  Abnormal  indicates  the  interrup- 
tion of  currents  in  excess  of  such  rated  continuous 
current,  such  as  short  circuits. 

110.15-185(b)(2)  Rated  interrupting 
current  {rated  interrupting  capacity).  The 
rated  interrupting  current  of  a  circuit  breaker 
is  the  highest  current  which  the  breaker  is 
rated  to  interrupt  at  rated  voltage  and  under 
specified  operating  duty.  (As  applied  to  break- 
ers which  allow  the  current  to  reach  its  maxi- 
mum value,  the  rated  interrupting  current  is 
the  current  at  the  start  of  the  interrupting 
process.  As  applied  to  breakers  which  prevent 
the  current  from  reaching  its  maximum  value, 
the  rated  interrupting  current  is  the  highest 
available  current  of  the  circuit  which  the 
breaker  is  rated  to  interrupt.) 

110.15-185(b)(3)  Reverse-power  trip- 
ping. Reverse-power  tripping  signifies  the 
tripping  of  a  circuit  breaker  upon  reversal  of 
power  in  the  main  circuit. 

Note  :  In  direct-current  practice  the  terms  "reverse 
power"  and  "reverse  current"  are  synonymous. 

110.15-185(b)(4)  Undervoltage  trip- 
ping. Undervoltage  tripping  signifies  the  trip- 
ping of  a  circuit  breaker  by  automatic  means 
when  the  main  circuit  voltage  decreases  to  a 
predetermined  value. 

110.15-185(b)(5)  Nonautomatic  trip- 
ping. Nonautomatic  tripping  signifies  the  trip- 
ping of  a  circuit  interrupter  only  in  response 
to  an  act  of  an  operator. 

n0.15-185(c)      Fuses 

110.15-185(c)(l)  Fuse.  A  fuse  is  an 
overcurrent  protective  device  with  a  circuit 
opening  fusible  member  which  is  heated  and 
severed  by  the  passage  of  overcurrent  through 
it. 

110.15-185(c)(2)  Voltage  rating.  The 
voltage  rating  of  a  fuse  is  the  rms  alternating 
or  direct  voltage  for  which  it  is  designed. 

110.15-185(c)(3)  Current  rating.  The 
current  rating  of  a  fuse  is  the  designated  rms 
alternating,  or  direct  current  which  it  will 
carry  continuously  under  stated  conditions. 

110.1 5-1 85(d)      Relays 

110.15-185(d)(l)  Relay.  A  relay  is  a 
device  that  is  operative  by  a  variation  in  the 
conditions  of  one  electric  circuit  to  effect  the 
operation  of  other  devices  in  the  same  or  an- 
other electric  circuit. 

Note:  Where  relays  operate  in  response  to  changes 
in  more  than  one  condition,  all  functions  should  be 
mentioned. 


110.15-185(d)(2)  Current  relay.  A 
current  relay  is  one  that  functions  at  a  prede- 
termined value  of  current.  It  may  be  an  over- 
current  relay,  an  undercurrent  relay,  a  com- 
bination of  both. 

110.15-185(d)(3)  Overload  relay.  An 
overload  relay  is  an  overcurrent  relay  which 
functions  at  a  predetermined  value  of  over- 
current  to  cause  disconnection  of  the  load 
from  the  power  supply. 

Note:  An  overload  relay  is  intended  to  protect  the 
load  (for  example,  motor  armature)  or  its  controller, 
and  does  not  necessarily  protect  itself. 

110.15-185(d)(4)  Voltage  relay. 
Voltage  relay  is  one  that  functions  at  a  pre- 
determined value  of  voltage.  (It  may  be  an 
overvoltage  relay,  an  undervoltage  relay,  or  a 
combination  of  both). 

110.15-185(d)(5)  Instantaneous.  In- 
stantaneous is  a  qualifying  term  applied  to  a 
relay  indicating  that  no  delay  is  purposely 
introduced  in  its  action. 

110.15-185(d)(6)  Inverse  time.  In- 
verse time  is  a  qualifying  term  applied  to  a 
relay  indicating  that  its  time  of  operation  de- 
creases as  the  magnitude  of  the  operating 
quantity  increases. 

110.15-185(d)(7)  Overcurrent  protec- 
tion {overload  protection).  Overcurrent  pro- 
tection operates  to  disconnect  the  protected 
equipment  on  excessive  current. 

110.15-185(d)(8)  Undervoltage  pro- 
tection {lowvoltage  protection).  Undervoltage 
or  lowvoltage  protection  is  the  effect  of  a  de- 
vice operative  on  the  reduction  or  failure  of 
voltage  to  cause  and  maintain  the  interruption 
of  power  in  the  main  circuit. 

110.15-185(d)(9)  Undervoltage  re- 
lease {lowvoltage  release).  Undervoltage  or 
lowvoltage  release  is  the  effect  of  a  device  op- 
erative on  the  reduction  or  failure  of  voltage 
to  cause  the  interruption  of  power  in  the  main 
circuit,  but  not  to  prevent  the  reestablishment 
of  the  main  circuit  on  return  of  voltage. 

110.15-185(d)(10)  Overspeed  protec- 
tion. Overspeed  protection  operates  to  discon- 
nect the  protected  equipment  when  the  speed 
of  rotation  is  in  excess  of  a  predetermined 
amount. 

110.1 5-1 85(e)      Regulators 

110.15-185(e)(l)  Regulator.  A  regu- 
lator is  a  device  which  functions  to  maintain 
a  designated  characteristic  at  a  predetermined 
value,  or  to  vary  it  according  to  a  predeter- 
mined plan. 

110.15-185(e)(2)  Generator  voltage 
regulator.  A  generator  voltage  regulator  is  a 
regulator  which  functions  to  maintain  the 
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voltage  of  a  synchronous  generator,  con- 
denser, motor,  or  of  a  direct-current  gener- 
ator, at  a  predetermined  value,  or  vary  it  ac- 
cording to  a  predetermined  plan. 

11 0.1 5-1 85(f)      Switchgear  assemblies 

110.15-185(f)(l)  Power  sivitchboard. 
A  power  switchboard  is  a  type  of  switchboard 
including  main  circuit  switching  and  inter- 
rupting devices,  together  with  their  intercon- 
nections. 

110.15-185(f)(2)  Live-front  switch- 
boards. A  live-front  switchboard  is  one  having 
exposed  live  parts  on  the  front. 

110.15-185(f)(3)  Dead-front  sivitch- 
board. A  dead-front  switchboard  is  one  having 
no  exposed  live  parts  on  the  front,  which  con- 
stitutes a  grounded  metal  barrier  between  the 
operator  and  the  apparatus. 

110.15-185(f)(4)  Distribution  sivitch- 
board. A  distribution  switchboard  is  a  power 
switchboard  used  for  the  distribution  of  elec- 
tric energy  at  the  voltages  common  for  such 
distribution  within  a  ship. 

Note:  Knife  switches,  air  circuit  breakers,  and 
fuses  are  generally  used  for  circuit  interruption  on 
distribution  switchboards,  and  voltages  seldom  exceed 
600.  However,  such  switchboards  often  include  switch- 
board equipment  for  a  high  tension  incoming  supply 
circuit  and  a  stepdown  transformer. 

110.15-185(f)(5)  Automatic  transfer 
equipment.  An  automatic  transfer  equipment 
is  one  which  automatically  transfers  a  load  so 
that  a  source  of  power  may  be  selected  from 
two  or  more  incoming  lines. 

110.15-190     Vessel 

110.15-190(a)  Where  the  word  "vessel" 
is  used  in  this  subchapter,  it  shall  be  consid- 
ered to  include  all  vessels  indicated  in  Columns 
3, 4  and  5  of  Table  110.05-1  (a)  except  as  other- 
wise noted. 

110.15-190(a)(l)  Cargo  vessel.  Where 
the  term  "cargo  vessel"  is  used  in  this  sub- 
chapter it  shall  be  considered  to  include  all 
vessels  indicated  in  Column  5  of  Table 
110.05-l(a)  except  as  otherwise  noted. 

110.15-190(a)(2)  Passenger  vessel. 
Where  the  term  "passenger  vessel"  is  used  in 
this  subchapter  it  shall  be  considered  to  in- 
clude all  vessels  indicated  in  Column  4  of 
Table  110.05-l(a)  except  as  otherwise  noted. 

110.15-190(a)(3)  Tank  barge;  tank 
ship;  tank  vessel.  For  definitions  of  these 
terms  as  used  in  this  subchapter,  see  Para- 
graphs 111.70-5(1),  (j)  and  (k)  of  this  sub- 
chapter. ^ 

110.15-190l;a)(4)  Barge.  Where  the 
term  "barge"  is  used  in  this  subchapter,  it 
shall  be  considered  to  include  all  nonself -pro- 
pelled vessels. 


110.15-195      Western  rivers 

For  the  purpose  of  this  subchapter,  the 
term  "western  rivers"  is  as  defined  in  CG-184, 
"Rules  of  the  Road — Western  Rivers." 

110.20      EQUIVALENTS 

110.20-1  Conditions  under  which  equiva- 
lents may  be  used 

110.20-1  (a)  Where  in  this  subchapter  it 
is  provided  that  a  particular  fitting,  material, 
appliance,  apparatus,  or  equipment,  or  type 
thereof,  shall  be  fitted  or  carried  in  a  vessel,  or 
that  any  particular  provision  shall  be  made  or 
arrangement  shall  be  adopted,  the  Comman- 
dant may  accept  in  substitution  therefor  any 
other  fitting,  material,  apparatus,  or  equip- 
ment, or  type  thereof,  or  any  other  arrange- 
ment :  Provided,  That  he  shall  have  been  satis- 
fied by  suitable  trials  that  the  fitting,  material, 
appliance,  apparatus,  or  equipment,  or  type 
thereof,  or  the  provision  or  arrangement  is  at 
least  as  effective  as  that  specified  in  this  sub- 
chapter. 

110.20-l(b)  In  any  case  where  it  is 
shown  to  the  satisfaction  of  the  Commandant 
that  the  use  of  any  particular  equipment,  ap- 
paratus, or  arrangement  is  unreasonable  or 
impracticable,  the  Commandant  may  permit 
the  use  of  alternate  equipment,  apparatus,  or 
arrangement  to  such  an  extent  and  upon  such 
condition  as  will  insure,  to  his  satisfaction,  a 
degree  of  safety  consistent  with  the  minimum 
standards  set  forth  in  this  subchapter. 

110.25     SPECIAL  PROVISIONS 

110.25-1  Vessels  acquired  or  documented 
under  the  Act  of  August  9,  1954 

110.25-l(a)  Vessels  acquired  or  docu- 
mented under  the  act  of  August  9, 1954  (sec.  3, 
68  Stat.  675,  50  U.S.C.  198),  shall  be  subject  to 
the  applicable  provisions  of  Title  52  of  the  Re- 
vised Statutes,  acts  amendatory  thereto  and 
the  rules  and  regulations  thereunder. 

110.25-l(b)  Unapproved  lifesaving,  fire- 
fighting,  and  other  equipment  may  be  con- 
tinued in  service  so  long  as,  in  the  opinion  of 
the  Officer  in  Charge,  Marine  Inspection,  such 
equipment  is  in  good  and  serviceable  condi- 
tion. All  replacements  shall  be  in  accordance 
with  Coast  Guard  requirements  for  new 
vessels. 

110.25-5  Installation  of  equipment  made 
during  the  Unlimited  National 
Emergency  declared  by  the  Presi- 
dent on  May  27,  1941 

Boilers,  pressure  vessels,  machinery,  pip- 
ing, electrical,  and  other  installations,  includ- 
ing lifesaving,  firefighting,  and  other  safety 
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equipment,  installed  on  vessels  during  the  Un-  180,  50  U.S.C,  App.  Sup.  635),  which  do  not 

limited  National  Emergency  declared  by  the  fully  meet  the  detail  requirements  of  the  reg- 

President  on  May  27,  1941,  and  prior  to  the  ulations  in  this  chapter,  may  be  continued  in 

termination  of  Title  V  of  the  Second  War  service  if  found  to  be  satisfactory  by  the  Com- 

Powers  Act,  as  extended  (sec.  501,  56  Stat.  mandant  for  the  purpose  intended. 
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111.80 

111.80-1 
111.80-5 


Special  Requirements  for  Certain  Locations  and 
Systems 

Application. 

Wiring  methods  and  materials  for  hazard- 
ous locations. 

111.80-8       Intrinsically  safe  systems. 

111.80-10     Ventilation  systems. 

111.80-13     Remote  shutdown  requirements. 

111.80-15     Shore  connection  boxes. 

111.80-20     Hospital  operating  rooms. 

111.80-25     Locations  where  gasoline  or  other  highly 
volatile  motor  fuel  is  carried  in  vehicles. 

111.80-30     Motion  picture  projection  rooms  and  pro- 
jection equipment. 

111.80-35     Electric  elevators  and  dumbwaiters. 

111.80-40     Submersible  motor-driven  bilge  pumps. 

111.80-45     Electric  power-operated  watertight  door 
systems. 

111.80-50     Firescreen  door  holding  and  release  sys- 
tems. 

111.80-55     Electric  power-operated  lifeboat  winches. 

111.80-60     Electric  air  heaters. 

111.80-65     Electric    cooking    equipment    and    motor 
driven  commissary  equipment. 

111.80-70     Electric  steering  gear. 

1  1  1 .85      Special  Requirements  for  Tank  Vessels 


111.85-1 
111.85-5 
111.85-10 


111.85-90 


Application — TB/ALL. 

Definitions. 

Special  requirements  for  tank  vessels  con- 
tracted for  on  or  after  November  19, 
1955— TB/ALL. 

Special  requirements  for  tank  vessels  con- 
structed prior  to  November  19,  1955 — 
TB/ALL. 


111.90      Electrical  Equipment  and  Installations  on  Vessels 
Contracted  for  Prior  to  November  19,  1952 

111.90-1       General. 

111.90-5       Major  alterations. 

111.90-10     Vessels  contracted   for   prior  to  July  2, 

1937. 
111.90-15     Vessels    contracted   for   between   July   2, 

1937,  and  January  1,  1939. 
111.90-20     Vessels  contracted  for  between  January  2, 

1939,  and  June  1,  1941. 
111.90-25     Vessels   contracted   for  between  June  2, 

1941,  and  November  18,  1952. 

Authority;  The  provisions  of  this  Part  111  issued  under  R.S. 
4405,  as  amended,  sec.  5,  49  Stat.  1384,  as  amended,  sec.  3,  70  Stat. 
152,  R.S.  4417a,  as  amended,  R.S.  4462,  as  amended,  R.S.  4488,  as 
amended,  R.S.  4491,  as  amended,  sec.  17,  54  Stat.  166,  as  amended, 
sec.  6(b)  (1),  80  Stat.  937;  46  U.S.C.  375,  369,  390b,  391a,  416,  481, 
489,  526p,  49  U.S.C.  1655(1))  (1);  49  CFR  1.46(b). 

m.Ol      APPLICATION 

in. 01-1      General 

The  provisions  of  this  part,  with  the  excep- 
tion of  Subpart  111.90  shall,  unless  otherwise 
indicated,  apply  to  all  vessels  contracted  for 
on  or  after  November  19,  1952.  The  provi- 
sions of  Subpart  111.90  shall  apply  to  all  ves- 
sels contracted  for  prior  to  November  19, 
1952. 

111.01—5      Should;  meaning  of 

In  order  to  have,  wherever  possible  in  this 
part,  the  identical  wording  contained  in  sec- 
tion 35  of  the  American  Bureau  of  Shipping 


Rules  for  the  Classification  and  Construction 
of  Steel  Vessels,  the  word  "should"  has  been 
used  instead  of  "shall."  Therefore,  in  each 
such  instance  where  the  word  "should"  is  used 
in  this  part  (except  paragraphs  111.05-10(c), 
(d),  and  (f))  to  describe,  or  as  applicable  to,  the 
equipment  or  installation,  it  is  to  be  considered 
the  same  as  the  word  "shall"  in  describing 
Coast  Guard  requirements. 

111.05      GENERAL   REQUIREMENTS 

111.05—1      Construction  and  installation 

Electrical  apparatus  and  wiring  systems 
shall  be  in  accordance  with  the  requirements 
of  this  part.  The  requirements  of  this  part  are 
applicable  to  all  vessels  but  may  be  modified 
by  the  Commandant  for  vessels  certificated 
for  limited  service  or  for  vessels  less  than  300 
gross  tons.  The  requirements  of  this  part  are 
minimum  requirements  and  it  is  recommended 
that  details  not  covered  by  the  regulations  be 
in  general  conformity  with  Standard  No.  45 
of  the  Institute  of  Electrical  and  Electronic 
Engineers.  (See  paragraph  llO.lO-l(d)  of  this 
subchapter.) 

1 1 1 .05-5      Plan  approval 

111.05-5(a)     General 

111.05-5(a)(l)  The  required  plans 
listed  in  this  subpart  are  general  in  character, 
but  include  all  plans  which  normally  show 
construction  and  safety  features  coming  un- 
der the  cognizance  of  the  Coast  Guard.  In  the 
case  of  a  particular  vessel,  all  of  the  plans 
enumerated  may  not  be  applicable,  and  it  is  in- 
tended that  only  those  plans  and  specifications 
be  submitted  as  will  clearly  show  the  vessel's 
arrangement,  construction  and  required 
equipment. 

111.05-5(a)(2)  In  the  list  of  required 
plans  given  in  this  section,  those  indicated  by 
an  asterisk  cover  the  electrical  items  neces- 
sary for  the  approval  of  the  installation  by  the 
American  Bureau  of  Shipping  for  vessels 
classed  by  that  organization.  When  prints 
bearing  record  of  such  approval  by  the  Amer- 
ican Bureau  of  Shipping  are  forwarded  to  the 
Coast  Guard  they  will,  in  general,  be  accepted 
as  satisfactory  except  insofar  as  the  law  or  the 
regulations  in  this  Chapter  contain  require- 
ments which  are  not  covered  by  the  American 
Bureau  of  Shipping. 

111.05-5(b)      Procedure    for    submittal     of 
plans 

111.05-5(b)(l)  As  the  relative  loca- 
tions of  shipyards,  design  offices,  and  Coast 
Guard  offices  vary  throughout  the  country,  no 
specific  routing  will  be  required  in  the  sub- 
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mittal  of  plans.  In  general,  one  of  the  proce- 
dures outlined  in  this  paragraph  would  apply, 
but  in  a  particular  case,  if  a  more  expeditious 
procedure  can  be  used,  there  will  be  no  objec- 
tion to  its  adoption. 

111.05-5(b)(2)  The  plans  may  be  sub- 
mitted to  the  Officer  in  Charge,  Marine  In- 
spection at  or  nearest  the  place  where  the  ves- 
sel is  to  be  built.  This  procedure  will  be  most 
expeditious  in  the  case  of  those  offices  where 
personnel  and  facilities  are  available  for  ex- 
amination and  approval  of  the  plans  locally. 

111.05-5(b)(3)  The  plans  may  be  sub- 
mitted directly  to  the  Commandant  (MMT), 
U.S.  Coast  Guard,  Washington,  D.C.  20591.  In 
this  case,  the  plans  will  be  returned  directly 
to  the  submitter,  with  a  copy  of  the  action 
being  forwarded  to  the  interested  Officer  in 
Charge,  Marine  Inspection. 

111.05-5(b)(4)  The  plans  may  be  sub- 
mitted directly  to  the  following  field  technical 
offices : 

111.05-5(b)(4)(i)  Commander,  3d 
Coast  Guard  District  (mmt),  Governor's  Is- 
land, New  York,  NY  10004,  for  geographical 
area  covered  by  1st,  3d,  and  5th  Coast  Guard 
Districts. 

111.05-5(b)(4)(ii)  Commander,  8th 
Coast  Guard  District  (mmt),  Room  308,  Cus- 
tomhouse, 423  Canal  Street,  New  Orleans,  LA 
70130,  for  geographical  area  covered  by  2d, 
7th,  and  8th  Coast  Guard  Districts. 

111.05-5(b)(4)(iii)  Commander, 

12th  Coast  Guard  District  (mmt),  630  San- 
some  Street,  San  Francisco,  Calif.  94126,  for 
geographical  area  covered  by  11th,  12th,  13th, 
14th,  and  17th  Coast  Guard  Districts. 

111.05-5(b)(4)(iv)  Commander  9th 
Coast  Guard  District  (mmt).  Federal  Office 
Building,  1240  East  9th  Street,  Cleveland, 
Ohio  44199,  for  the  geographical  area  covered 
by  the  9th  Coast  Guard  District. 

111.05-5(b)(5)  In  the  case  of  classed 
vessels,  upon  specific  request  by  the  submitter, 
the  American  Bureau  of  Shipping  will  ar- 
range to  forward  the  necessary  plans  to  the 
Coast  Guard  indicating  its  action  thereon.  In 
this  case,  the  plans  will  be  returned  as  noted 
in  subparagraph  (3)  of  this  paragraph. 

111.05— 5(c)      Number    of    plans    required 

Three  copies  of  each  plan  are  normally  re- 
required  so  that  one  can  be  returned  to  the 
submitter.  If  the  submitter  desires  additional 
approved  plans,  a  suitable  number  should  be 
submitted  to  permit  the  required  distribution. 

111.05-5(d)      Electrical    plans   required   for 
new  construction.^ 

111.05-5(d)(l)*     Specifications. 


111.05-5(d)(2)*  General  arrange- 
ments. 

111.05-5(d)(3)*  Switchboard  front, 
rear,  end,  and  section  views. 

111.05-5(d)(4)*  Switchboard  wiring 
diagram. 

111.05-5(d)(5)*  Switchboard  mate- 
rial and  nameplate  list. 

111.05-5(d)(6)*  Elementary  wiring 
diagram  of  metering  and  automatic  switch- 
gear. 

111.05-5(d)(7)*  Description  of  oper- 
ation of  propulsion  control  and  bus  transfer 
switchgear. 

111.05-5(d)(8)*  Elementary  (one  line) 
wiring  diagram  of  power  system  (supple- 
mented by  cable  lists,  panelboard  summaries, 
etc.,  if  desired)  giving: 

111.05-5(d)(8)(i)*  Type  and  size  of 
generators ; 

111.05-5(d)(8)(ii)*  Type  and  size  of 
generator  cables,  bus-tie  cables,  feeders,  and 
branch  circuit  cables ; 

111.05-5(d)(8)(iii)*  Power,  light- 
ing, and  interior  communication  panelboards 
showing  number  of  circuits  and  rating  of  en- 
ergy consuming  devices. 

111.05-5(d)(8)(iv)  Type  and  capa- 
city of  storage  batteries. 

111.05-5(d)(8)(v)  Rating  of  circuit 
breakers  and  switches,  interrupting  capacity 
of  circuit  breakers,  and  rating  or  setting  of 
overcurrent  devices. 

111.05-5(d)(9)*  Electric  plant  sum- 
mary showing  connected  loads  and  calculated 
operating  loads  for  various  conditions  of  oper- 
ation. 

111.05-5(d)(10)*  Isometric  or  deck 
wiring  plans  of  power  system,  including  sym- 
bol list. 

111.05-5(d)(ll)*  Elementary  wiring 
diagram  of  steering  gear  circuits. 

111.05-5(d)(12)*  Elementary  wiring 
diagram  and  isometric  or  deck  wiring  dia- 
grams of  electric  watertight  door  system,  fire- 
screen door  holding  system,  and  power-oper- 
ated lifeboat  winches. 

111.05-5(d)(13)*  Generators  and  pro- 
pulsion motors.  Manufacturer's  outline  draw- 
ing of  each  giving  nameplate  data,  degree  of 
enclosure,  type  of  insulation,  temperature  rise 
above  stated  ambient  temperature,  duty  cy- 
cle, and  application  or  name  of  auxiliary 
driven. 

111.05-5(d)(14)*  Motor  starters. 
Manufacturer's  enclosure  outline  drawing, 
control  elementary  wiring  diagram,  and  ap- 
plication of  each.  For  lifeboat  winch  motor 
starters,  see  Section  111.80-55. 
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111.05-5(d)(15)  Distribution  panel- 
boards,  branch  boxes,  enclosed  switches,  push- 
button stations,  control  switches,  etc.  Manu- 
facturer's outline  drawing  or  suitable  identi- 
fication on  deck  wiring  plan  symbol  list.  For 
lifeboat  winch  control  switches,  see  Section 
111.80-55. 

'  The  items  marked  with  an  asterisk  (*)  indicate 
such  items  may  require  the  approval  of  the  American 
Bureau  of  Shipping. 

111.05-5(d)(16)  Isometric  or  deck 
wiring  plan  of  lighting  feeders. 

111.05-5(d)(17)*  Deck  plans  of  light- 
ing system  showing  location  of  cables,  fix- 
tures, and  wiring  devices,  cable  sizes  and 
types,  and  manufacturer's  name  and  identifi- 
cation of  fixtures  and  wiring  devices.  If  man- 
ufacturer's name  and  identification  are  con- 
tained in  a  symbol  list,  the  corresponding 
symbol  marking  should  be  employed  on  the 
deck  plans. 

111.05-5(d)(18)  Elementary  and  iso- 
metric or  deck  wiring  diagrams  of  sound 
powered  telephone  system,  general  alarm  sys- 
tem, emergency  loudspeaker  system,  and  sim- 
ilar systems  with  material  identified  by  name 
of  manufacturer  and  drawing  and/or  catalog 
number.  If  manufacturer's  name  and  identi- 
fication are  contained  in  a  symbol  list,  the  cor- 
responding symbol  marking  should  be  em- 
ployed on  the  deck  plans. 

111.05-5(d)(19)  Elementary  and  deck 
wiring  plans  of  fire  detecting  and  alarm  sys- 
tem, manual  alarm  system,  smoke  detecting 
system,  carbon  dioxide  extinguishing  system 
alarms,  and  supervised  patrol  system,  with 
material  identified  by  name  of  manufacturer 
and  drawing  and/or  catalog  number.  If  man- 
ufacturer's name  and  identification  are  con- 
trained  in  a  symbol  list,  the  corresponding 
symbol  marking  should  be  employed  on  the 
deck  plans. 

111.05-5(d)(20)  Schematic  and/or 
logic  diagrams  for  automated  or  centrally  con- 
trolled propulsion  or  auxiliary  machinery. 

111.05-5(d)(21)  The  operating,  main- 
tenance, and  instruction  manuals  for  auto- 
mated or  centrally  controlled  propulsion  or 
auxiliary  machinery  systems. 

111.05-5(e)  Electrical  plans  required  for 
repairs  and  alterations  of 
existing  vessels 

111.05-5(e)(l)  No  repairs  or  altera- 
tions affecting  the  safety  of  the  vessel  shall  be 
made  without  the  knowledge  of  the  Officer  in 
Charge,  Marine  Inspection. 

111.05-5(e)(2)  Drawings  of  altera- 
tions shall  be  approved  before  work  is  started 


unless  deemed  unnecessary  by  the  Officer  in 
Charge,  Marine  Inspection.  The  general  scope 
of  the  plans  shall  be  as  noted  in  paragraph  (d) 
of  this  section.  Drawings  will  not  be  required 
for  repairs  in  kind. 

111.05-10      Testing  and  inspection 

111.05-10(a)  Application.  This  section 
shall  be  applicable  to  all  vessels,  both  those 
existing  as  of  November  18,  1952,  and  those 
contracted  for  on  and  after  November  19, 
1952. 

11 1.05-1 0(b)      General 

111.05-10(b)(l)  The  general  require- 
ments for  inspection  of  vessels  are  contained 
in  Part  31,  Part  71,  and  Part  91  of  this  chap- 
ter. The  contents  of  this  section  supplement 
the  general  requirements  contained  in  other 
parts  of  this  chapter. 

111.05-10(b)(2)  In  the  inspection  of 
electrical  equipment  and  installations,  the 
rules  promulgated  by  the  American  Bureau  of 
Shipping  respecting  materials  and  construc- 
tion, and  the  certificate  of  classification  refer- 
ring thereto,  except  when  otherwise  provided 
for  by  the  rules  and  regulations  of  this  sub- 
chapter, shall  be  accepted  as  standard. 

111.05-10(b)(2)(i)  The  require- 
ments of  this  paragraph  shall  not  be  construed 
to  imply  that  ship  tests  or  factory  inspections 
of  electrical  apparatus  or  equipment  of  the 
types  regularly  conducted  by  the  American 
Bureau  of  Shipping  will  be  conducted  by  the 
Coast  Guard.  Shoptests  of  electrical  apparatus 
or  equipment  will  be  conducted  by  the  Coast 
Guard  only  when  specifically  required  by  the 
regulations  in  this  chapter  or  when  specifically 
requested,  either  by  the  manufacturer,  ship- 
builder, owner,  or  the  Coast  Guard,  and 
agreed  to  by  all  concerned. 

11 1.05-1 0(c)      Initialinspection 

111.05-10(c)(l)  Scope.  The  initial  in- 
spection, which  may  consist  of  a  series  of  in- 
spections during  the  construction  of  the  ves- 
sel, shall  include  a  complete  inspection  of  the 
electrical  installation  and  electrical  equipment 
or  apparatus.  The  inspection  shall  be  such  as 
to  insure  that  the  arrangement,  materials,  and 
installations  thereof,  fully  comply  with  the 
applicable  regulations  in  this  chapter  and  are 
in  accordance  with  approved  plans.  The  in- 
spection shall  also  be  such  as  to  insure  that  the 
workmanship  of  all  equipment  and  apparatus 
and  the  installation  thereof  is,  in  all  respects, 
satisfactory. 

111.05-10(c)(2)  Inspections  required. 
The  specific  inspections  described  in  this  para- 
graph are  intended  as  suggestions  to  the  ma- 
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rine  inspector.  It  is  not  the  intention  of  this 
paragraph  to  require,  in  the  case  of  any  par- 
ticular vessel,  any  tests  which,  in  the  opinion 
of  the  Officer  in  Charge,  Marine  Inspection, 
are  unnecessary. 

111.05-10(c)(3)  Electric  cable.  Elec- 
tric cable  should  be  checked  during  installa- 
tion for  size  and  type  as  shown  on  the  ap- 
proved plans.  The  adequacy  of  cable  supports 
should  be  checked,  and  it  should  be  ascer- 
tained that  no  cable  is  installed  in  the  prox- 
imity of  steam  pipes  or  other  hot  objects  and 
that  the  cables  have  not  been  damaged  during 
the  installation  due  to  excessive  pulling  force 
having  been  applied,  or  due  to  sharp  bends  or 
sharp  or  rough  edges  of  cable  supports  or 
bulkhead  penetrations,  or  similar  abrasions. 
Cable  penetrations  required  to  be  watertight 
should  be  checked  for  proper  packing  of  the 
terminal  or  stuffing  tubes,  including  provi- 
sions for  future  takeup  of  gland  nuts. 

111.05-10(c)(4)  Generators.  Genera- 
tors should  be  checked  for  general  condition, 
both  electrical  and  mechanical,  voltage  regula- 
tion, parallel  operation,  operation  of  safety 
devices  such  as  reverse-current  or  reverse- 
power  trips,  overcurrent  trips,  overspeed 
trips,  low  oil  pressure  trips,  and  similar  de- 
vices. 

111.05-10(c)(5)  Rotating  electrical 
machinery.  Rotating  electrical  machinery 
should  be  checked  to  assure  that  rotating  and/ 
or  uninsulated  electrical  parts  are  adequately 
shielded  from  accidental  contact  by  personnel. 

111.05-10(c)(6)  S  w  itchboards. 
Switchboards  should  be  checked  for  hand- 
rails, guard-rails,  working  spaces,  insulating 
floor  covering,  drip  covers,  and  enclosures  for 
backs  and  ends.  Switchboard  mounted  ap- 
paratus should  be  checked  for  identifying 
nameplates.  Circuit  nameplates  should  be 
compared  with  the  rating  or  setting  of  the 
overcurrent  devices  and  with  the  approved 
plans.  The  accessibility  of  items  requiring 
maintenance  or  adjustment  should  be  checked. 
Meters  should  be  checked  for  proper  calibra- 
tion. The  operation  of  automatic  switchgear 
and  mechanical  interlocks  should  be  observed. 

111.05-10(c)(7)  Motor  starters.  Mo- 
tor starters  should  be  checked  to  assure  proper 
starting  of  the  motor  under  service  conditions 
and  to  assure  that  properly  rated  overcurrent 
devices  are  installed.  A  wiring  diagram  made 
of  durable  metal  or  plastic  for  each  motor 
starter  should  be  permanently  secured  to  the 
inside  of  its  enclosure  door.  Each  motor 
starter  not  completely  disconnected  from  all 
sources  of  potential  when  the  disconnect 
switch  is  opened  (due  to  electrical  interlocked 


circuits  necessary  for  proper  operation  of  the 
apparatus  or  for  other  valid  reasons)  should 
be  checked  to  assure  that  attention  is  directed 
to  such  conditions  by  a  suitable  sign. 

111.05-10(c)(8)  Disconnect  switches. 
The  presence  and  location  of  disconnect 
switches  required  for  motor  starters,  fuses, 
etc.,  should  be  checked.  When  a  switch  or  cir- 
cuit breaker  on  a  switchboard  or  distribution 
panel  is  intended  to  serve  as  a  motor  and  con- 
troller disconnect  switch,  it  shall  be  deter- 
mined that  the  applicable  requirements  of  the 
regulations  in  this  subchapter  have  been  met. 

111.05-10(c)(9)  Accessibility.  The  ac- 
cessibility of  electrical  apparatus  for  normal 
inspection  and  maintenance  should  be  ob- 
served. The  accessibility  of  junction  boxes  and 
the  like  in  way  of  paneling  should  be  noted 
during  construction  of  a  vessel.  Hinged  doors 
of  motor  starters  and  similar  apparatus 
should  be  checked  for  interference  with  adja- 
cent structural  parts  or  apparatus. 

111.05-10(c)(10)  Panelboards.  The 
rating  or  setting  of  the  overcurrent  devices 
should  be  compared  with  the  values  given  on 
the  circuit  directory  and  with  the  approved 
plans.  The  accuracy  of  the  directory  descrip- 
tion of  loads  served  by  each  circuit  should  be 
checked. 

111.05-10(c)(ll)  Grounding.  It  should 
be  determined  that  metal  enclosures  for  elec- 
trical equipment  are  grounded,  either  by  the 
method  of  mounting  or  by  ground  leads.  Port- 
able equipment  should  be  checked  for  ground- 
ing through  the  grounding  conductor  of  the 
supply  cable. 

111.05-10(c)(12)  Emergency  lighting 
and  exit  lights.  The  adequacy  of  emergency 
lights  and  exit  lights  should  be  checked  at 
night  with  all  general  lighting  turned  off. 

111.05-10(c)(13)  General  alarm  sys- 
tem. The  general  alarm  system  should  be 
checked  with  a  sound  level  meter,  the  sound 
level  of  the  bells  being  measured  in  each  state- 
room for  passengers  or  crew  with  doors 
closed.  Where  the  background  noise  level  is 
questionable,  the  background  noise  level 
should  be  measured  while  the  vessel  is  under- 
way. For  the  required  sound  levels,  see  para- 
graph 113.25-10(c)  of  this  subchapter. 

111.05-10(c)(14)  Emergency  loud- 
speaker system.  The  emergency  loudspeaker 
system  should  be  checked  with  a  sound  level 
meter,  the  sound  level  being  measured  at  sev- 
eral locations  in  the  vicinity  of  each  lifeboat 
handling  station,  each  lifeboat  embarkation 
station,  each  passenger  assembly  station,  and 
throughout  crew  quarters.  Where  the  back- 
ground noise  level  is  questionable,  the  back- 
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ground  noise  level  should  be  measured  while 
the  vessel  is  underway.  For  the  required  sound 
levels,  see  Table  113.50-15  of  this  subchapter. 
It  should  be  demonstrated  that  voice  reproduc- 
tion is  of  good  quality  and  intelligibility  is  of 
a  high  order.  It  should  be  demonstrated  that 
grounding  or  opening  either  conductor  or 
"shorting"  both  conductors  to  a  typical  life- 
boat station  loudspeaker  or  to  a  typical  em- 
barkation deck  loudspeaker,  each  to  be  se- 
lected by  an  inspector,  will  not  reduce  the  out- 
put of  any  one  of  the  remaining  loudspeakers 
by  more  than  three  decibels. 

111.05-10(c)(15)  Fire  detecting  sys- 
tems. Fire  detecting  systems  should  be 
checked  for  compliance  with  the  applicable 
regulations  in  this  chapter  and  for  conform- 
ance with  the  approved  plans.  Power  supply 
circuits  and  thermostat  circuits  should  be 
checked  for  supervision. 

111.05-10(c)(16)  Communication  sys- 
tems. All  communication  systems  should  be 
checked  for  performance  and  for  compliance 
with  the  regulations  in  this  chapter. 

111.05-10(c)(17)  Insulation  resist- 
ance. All  electric  power  and  lighting  cable  and 
equipment  should  be  checked  for  proper  in- 
sulation resistance  to  ground  and  between  con- 
ductors. 

111.05-10(c)(18)  Automated  ma- 
chinery. All  propulsion  and  auxiliary  ma- 
chinery control  and  safety  systems  installed 
to  comply  with  the  requirements  for  an  auto- 
mated or  centralized  control  machinery  sys- 
tem shall  be  checked  for  material  condition, 
operation,  and  set  point. 

11 1.05-1 0(d)      Inspection  for  certification 

111.05-10(d)(l)  General.  The  inspec- 
tion of  electrical  installations  at  the  annual  or 
biennial  inspection  incident  to  reissuance  of  a 
certificate  of  inspection  shall  include  an  in- 
spection of  all  items  enumerated  in  paragraph 
(c)  of  this  section  to  the  extent  necessary  to 
determine  mechanical  and  electrical  condition 
and  performance.  Particular  note  should  be 
made  of  circuits  added  or  modified  after  the 
initial  inspection. 

111.05-10(d)(2)  Fire  detecting  sys- 
tem.  Fire  detecting  thermostats  should  be 
tested  at  regular  intervals  (at  least  25  percent 
of  those  installed  tested  annually)  to  detect 
any  change  in  operating  characteristics.  A 
portable  hand  light  with  an  open  end  sheet 
metal  shield  (such  as  a  No.  3  fruit  can)  replac- 
ing the  usual  guard  and  globe  would  usually 
serve  as  a  source  of  heat  to  operate  the  therm- 
ostat without  damage  to  paint  work  or  to  the 
thermostat  itself.  Any  thermostat  requiring  a 


time  to  operate  materially  different  from  the 
average  when  covered  with  the  heating  device 
should  be  suspected  of  being  defective  and  for- 
warded to  Coast  Guard  Headquarters  for 
further  testing. 

111.05-10(d)(3)  Vital  machinery.  Mo- 
tors, motor  starters  and  control  switches  used 
with  machinery  vital  to  the  safety  or  propul- 
sion of  the  vessel  should  be  visually  examined 
for  condition  and  suitable  name  plate  ratings. 
When  there  is  evidence  of  deterioration,  they 
should  be  opened  for  closer  inspection. 

111.05-10(d)(4)  Storage  batteries. 
Storage  batteries  used  for  emergency  light- 
ing, diesel-engine-driven  emergency  genera- 
tor starting,  general  alarm,  and  similar  sys- 
tems should  be  checked  for  capacity.  Storage 
batteries  supplying  emergency  lighting  should 
be  required  to  carry  the  connected  loads  for 
the  prescribed  length  of  time. 

11 1.05-1 0(e)  Repairs  or  alterations.  An 
inspection,  either  general  or  partial,  depend- 
ing upon  the  circumstances,  shall  be  made 
whenever  any  important  repairs  or  altera- 
tions are  undertaken. 

111.05-15      General  considerations 
11 1.05-1 5(a)      General 

111.05-15(a)(l)  Electrical  installa- 
tions on  vessels  shall  be  such  that  (i)  services 
essential  for  safety  will  be  maintained  under 
various  emergency  conditions;  and  (ii)  the 
safety  of  passengers,  crew,  and  vessel  from 
electrical  hazards  will  be  assured. 

111.05-15(a)(2)  Electrical  equipment 
should  be  so  placed  or  protected  as  to  mini- 
mize the  possibility  of  mechanical  injury  or 
damage  from  the  accumulation  of  dust,  oil 
vapors,  steam,  or  dripping  liquids.  Apparatus 
liable  to  arc  should  be  ventilated  or  placed  in 
ventilated  compartments  in  which  flammable 
gases,  acid  fumes,  and  oil  vapors  cannot  ac- 
cumulate. Skylights  and  ventilators  are  to  be 
so  arranged  as  to  avoid  the  possibility  of 
flooding  the  apparatus. 

11 1.05-1 5(b)  Protection  from  bilge  water. 
All  generators,  motors,  and  electric  couplings 
are  to  be  so  arranged  that  they  cannot  be  dam- 
aged by  bilge  water,  and  if  necessary  a  water- 
tight coaming  should  be  provided  to  form  a 
well  around  the  base  of  such  equipment  with 
provisions  for  removing  water  from  the  well. 
11 1.05-1 5(c)  Accessibility.  The  design 
and  arrangement  of  electrical  apparatus 
should  provide  accessibility  to  parts  requiring 
inspection  or  adjustment.  Armature  and  field 
coils,  rotors  and  revolving  fields  should  be  re- 
movable, and  where  air  ducts  are  used  there 
should  be  means  of  access. 
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111. 05-1 5(d)      Watertight    equipment.    All 

electrical  equipment  exposed  to  the  weather 
or  located  in  spaces  where  they  would  be  ex- 
posed to  seas,  splashing,  or  other  severe  mois- 
ture condition,  shall  be  of  the  watertight  type 
or  be  protected  by  means  of  watertight  en- 
closures which  shall  be  such  as  to  prevent  the 
exposure  of  the  equipment  to  temperatures  in 
excess  of  those  for  which  they  have  been  de- 
signed. 

111.05— 15(e)  Corrosion-resistant  parts. 
Enclosures,  working  and  other  parts  of  elec- 
trical equipment  which  would  be  damaged  or 
rendered  ineffective  by  corrosion,  shall  be 
made  of  corrosion-resistant  materials  or  of 
material  rendered  adequately  corrosion  re- 
sistant. 

111.05-15(f)      Grounding    of    permanent 
equipment 

111.05-15(f)(l)  All  exposed  metal 
parts  of  electrical  machines  or  equipment 
which  are  not  intended  to  be  "live,"  but  are 
liable  to  become  "live"  under  fault  conditions, 
shall  be  grounded  and  all  electrical  apparatus 
shall  be  so  constructed  and  so  installed  that 
danger  of  injury  in  ordinary  handling  shall 
not  exist. 

111.05-15(f)(2)  Metal  frames  of  all 
portable  lamps,  tools,  and  similar  apparatus 
supplied  as  ship's  equipment  and  rated  100 
volts  or  more  shall  be  grounded  through  a 
suitable  conductor  in  the  supply  cable. 

11 1.05-1 5(g)  Limitations  of  porcelain  use. 
Porcelain  should  not  be  used  for  lamp  sockets, 
switches,  receptacles,  fuse  blocks,  etc.,  where 
the  material  is  rigidly  fastened  by  machine 
screws  or  the  equivalent. 

1 1 1 .05—20      Temperature  ratings 

111.05-20(a)  In  the  requirements  of  this 
subchapter,  except  as  noted  in  paragraph  (b) 
of  this  section,  an  ambient  temperature  of 
40°  C.  has  been  assumed  for  all  locations  ex- 
cept boiler  and  enginerooms  while  for  these 
latter  spaces  50°  C.  has  been  assumed  as  the 
ambient  temperature.  Where  the  ambient 
temperature  is  in  excess  of  these  values,  the 
total  temperature  specified  shall  not  be  ex- 
ceeded. Where  equipment  has  been  rated  on 
ambient  temperatures  less  than  those  contem- 
plated, consideration  will  be  given  to  the  use 
of  such  equipment  provided  the  total  tempera- 
ture for  which  the  equipment  is  rated  will  not 
be  exceeded. 

111.05-20(b)  For  the  assumed  ambient 
temperature  for  lighting  fixtures  see  subpara- 
graph 111.75-20(a)(4).  For  the  assumed  am- 
bient temperature  for  thermal  trip  circuit 
breakers  see  subdivision  lll,50-15(e)(6)(i). 


1 1 1 .05-25      Nature  of  electrical  supply 

1 1 1 .05-25(a)  Standard  systems.  The  fol- 
lowing systems  of  distribution  are  recognized 
as  standard: 

111.05-25(a)(l)  Two-wire  with  direct 
current  or  single-phase  alternating  current ; 

111.05-25(a)(2)  Three-wire  with  di- 
rect current  or  single-phase  alternating  cur- 
rent ; 

111.05-25(a)(3)  Three-wire,  three- 
phase  alternating  current ;  and 

111.05-25(a)(4)  Four-wire,  three- 
phase  alternating  current. 

111.05-25(b)  Standard  voltages.  The 
voltages  given  in  Table  111.05-25(b)  are  rec- 
ognized as  standard. 

Table  111.05-25  (b) — Standard  Voltages 


Equipment 


Direct  current 
(volts) 


Alternating 
current 
(volts) 


Lighting 115    115  and  120. 

Power 115  and  230 115,  120,  208,  220, 

and  440. 
Generators  ___   120  and  240 120,  125,  216,  280, 

and  450. 
Propulsion 1,000  maximum 7,500  maximum. 

111.05-25(c)  Standard  frequency.  A  fre- 
quency of  60  hertz  is  recognized  as  standard 
for  alternating-current  lighting  and  power 
systems. 

111.05-25(d)  Others.  Special  considera- 
tion will  be  given  to  systems,  voltages,  or  fre- 
quencies differing  from  the  recognized  stand- 
ard. 

111.05—30      Insulation  materials. 

111.05-30(a)  Class  designation.  Insula- 
tion material  referred  to  in  this  Subchapter  is 
designated  by  class  as  described  in  this  sec- 
tion. 

111.05-30(b)  Class  O  insulation.  Mate- 
rials or  combinations  of  materials  such  as  cot- 
ton, silk,  and  paper  without  impregnation.^ 

111.05-30(c)  Class  A  insulation.  Mate- 
rials or  combinations  of  materials  consisting 
of  (1)  cotton,  silk,  paper,  and  similar  organic 
materials  when  either  impregnated^  or  im- 
mersed in  a  liquid  dielectric ;  (2)  molded  and 
laminated    materials    with    cellulose    filler. 


'  Insulation  is  considered  to  be  "impregnated"  vt^hen 
a  suitable  substance  provides  a  bond  between  compo- 
nents of  the  structure  and  also  a  degree  of  filling  and 
surface  coverage  sufficient  to  give  adequate  perform- 
ance under  the  extremes  of  temperature,  surface  con- 
tamination (moisture,  dirt,  etc.),  and  mechanical  stress 
expected  in  service.  The  impregnant  must  not  flow  or 
deteriorate  enough  at  operating  temperature  so  as  to 
seriously  aff'ect  performance  in  service. 
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phenolic  resins,  and  sheets  of  cellulose  acetate 
and  other  cellulose  derivatives  of  similar  prop- 
erties and  (3)  varnishes  (enamels)  as  applied 
to  conductors.  (ANSI  C-50) 

ni.05-30ld)  Class  B  insulation.  Mate- 
rials or  combinations  of  materials  such  as 
mica,  asbestos,  fiberglass,  and  similar  inor- 
ganic materials  in  built-up  form  with  organic 
binding  substances.  A  small  proportion  of 
Class  A  material  may  be  used  for  structural 
purposes  only.  Fiberglass  or  asbestos  mag- 
netic wire  insulation  are  included  in  this  tem- 
perature class.  These  may  include  supple- 
mentary organic  materials,  such  as  poly- 
vinylacetal  or  polyamide  films.  (ANSI  C-50) 

111.05-30(e)  Class  C  insulation.  Mate- 
terials  consisting  entirely  of  mica,  porcelain, 
glass,  quartz,  and  similar  inorganic  materials. 
(ANSI  C-50) 

1 1 1 .05-30(f)  Class  F  insulation.  A  Class  F 
insulation  system  is  one  which  by  experience 
or  accepted  test  can  be  shown  to  have  suitable 
thermal  endurance  when  operating  at  the  lim- 
iting Class  F  temperature  specified  in  the  tem- 
perature rise  standard  for  the  machine  under 
consideration.  Typical  materials  used  in  a 
Class  F  system  include  mica,  glass  fiber,  as- 
bestos and  other  materials,  not  necessarily  in- 
organic, with  compatible  bonding  substances 
having  suitable  thermal  stability.  (NEMA 
Publication  No.  MGl.) 

m.05-30(g)  Class  H  insulation.  Mate- 
terials  or  combinations  of  materials  consist- 
ing of  (1)  mica,  asbestos,  fiberglass,  and  simi- 
lar inorganic  materials  in  built-up  form  with 
binding  substance  composed  of  silicone  com- 
pounds, or  materials  with  equivalent  proper- 
ties; (2)  silicone  compounds  in  rubbery  or 
resinous  forms,  or  materials  with  equivalent 
properties.  A  minute  proportion  of  Class  A 
material  may  be  used  only  where  essential  for 
structural  purposes  during  manufacture. 
(ANSI  C-50) 

111.10      GENERATORS 

1 1 1 .10-1      Power  requirements 

lll.lO-l(a)  Propulsion.  The  power  for 
the  main  propulsion  equipment  may  be  de- 
rived from  a  single  generator. 

lll.lO-l(b)     Ship's  service 

111.10-l(b)(l)  All  ocean  vessels  using 
electricity  for  ship's  service  power  or  light 
shall  be  provided  with  at  least  two  ship's  serv- 
ice generating  sets.  The  capacity  of  the  gener- 
ating sets  shall  be  sufficient  to  carry  the  neces- 
sary sea  load  under  noi'mal  operation  with  any 
one  generating  set  in  reserve. 

111.10-l(b)(2)     As   an   alternative  to 


subparagraph  (1)  of  this  paragraph,  a  ship's 
service  system  consisting  of  one  large  steam 
turbogenerator  designed  for  continuous  oper- 
ation and  a  smaller  automatically  started 
standby  generator  will  be  permitted.  The 
smaller  generator  should  normally  not  be 
smaller  than  one-half  the  capacity  of  the 
larger  unit  and  in  every  case  shall  be  of  suf- 
ficient size  to  provide  for  the  at-sea  hotel  and 
cargo  services  and  to  simultaneously  maneu- 
ver the  vessel  at  a  reasonable  speed.  The 
larger  unit  shall  have  an  adequate  capacity  to 
handle  all  normal  sea  loads  including  all  hotel 
and  cargo  services. 

111.10-llc)  Emergency  power  and  light- 
ing. See  Part  112  of  this  subchapter  for  re- 
quirements. 

111.10-5      Prime  movers 

111.10-5(a)  In  general,  compliance  of 
prime  movers  with  the  rules  promulgated  by 
the  American  Bureau  of  Shipping  will  be  con- 
sidered as  satisfactory  evidence  of  structural 
and  operational  efficiency  of  prime  movers. 

111.10-5(b)  Special  consideration  will 
be  given  to  the  structural  and  operational  fea- 
tures of  prime  movers  for  small  vessels  or  of 
unusual  design  not  contemplated  by  the  rules 
of  the  American  Bureau  of  Shipping. 

111.10-10      Excitation 

11 1.1 0-1 0(a)  General.  Direct-current  ro- 
tating exciters  shall  conform  to  all  the  appli- 
cable requirements  for  direct-current  genera- 
tors. 

11 1.1 0-1 0(b)  Propulsion.  Separately  ex- 
cited propulsion  generators  should  be  pro- 
vided with  more  than  one  means  of  excitation. 
Exciters  may  be  either  direct  connected  or  in- 
dependent generating  sets.  Current  may  be 
derived  from  the  ship's  service  power  or  light- 
ing sets. 

111.10-15      Generator  construction 

11 1.10-1 5(a)      General 

111.10-15(a)(l)  In  general,  compli- 
ance of  generators  with  the  rules  promulgated 
by  the  American  Bureau  of  Shipping  will  be 
considered  as  satisfactory  evidence  of  the 
structural  efficiency  of  generators. 

111.10-15(a)(2)  Special  consideration 
will  be  given  to  the  construction  of  generators 
for  small  vessels  or  of  unusual  design  not  con- 
templated by  the  rules  of  the  American 
Bureau  of  Shipping. 

11 1.10-1 5(b)  Circulating  currents.  Means 
shall  be  provided  to  prevent  circulating  cur- 
rents from  passing  between  the  journal  and 
the  bearing,  where  the  design  and  arrange- 
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ment  of  the  machine  is  such  that  damaging 
current  may  be  expected. 

111.10— 15(c)  Moisture  condensation  pre- 
vention. All  emergency  generators  and  all  gen- 
erators whose  weight  excluding  the  shaft  is 
over  1^000  pounds  should  be  provided  with 
means  to  prevent  moisture  condensation  in 
the  machine  when  idle.  Where  steam  heating 
coils  are  installed  for  this  purpose,  there  are 
to  be  no  pipe  joints  inside  the  casings. 

11 1.1 0-1 5(d)  Terminal  arrangement.  All 
generator  terminals  should  be  protected 
against  accidental  contact,  mechanical  dam- 
age, and  where  necessary,  against  dripping 
moisture  by  drip  shields  or  dripproof  enclo- 
sures. Where  cables  enter  dripproof  enclo- 
sures from  the  sides  or  top,  they  should  be 
provided  with  terminal  tubes. 

11 1.10-1 5(e)      Nameplates 

111.10-15(e)(l)  All  generators  shall 
be  fitted  with  nameplates  of  corrosion-resist- 
ant material  marked  with  the  following  infor- 
mation : 

111.10-15(e)(l)(i)       Manufacturer's 
type  and  frame  designations ; 

111.10-15(e)(l)(ii)     Output; 

111.10-15(e)(l)(iii)     Kind  of  rating ; 

111.10-15(e)(l)(iv)     Temperature 
rise  at  rated  load ; 

111.10-15(e)(l)(v)     Design  ambient 
temperature ; 

111.10-15(e)(l)(vi)     Revolutions  per 
minute  at  rated  load ; 

111.10-15(e)(l)(vii)     Voltage; 

111.10-15(e)(l)(viii)     Amperes     at 
rated  load ;  and, 

111.10-15(e)(l)(ix)     Type  of  wind- 
ings for  direct-current  machines. 

111.10-15(e)(2)  For  alternating-cur- 
rent generators,  in  addition  to  the  required  in- 
formation listed  in  subparagraph  (1)  of  this 
paragraph,  the  following  information  shall 
also  be  set  forth ; 

111.10-15(e)(2)(i)     Number     of 
phases ; 

111.10-15(e)(2)(ii)     Frequency; 

111.10-15(e)(2)(iii)     Power  factor ; 

111.10-15(e)(2)(iv)    Exciter  voltage; 
and, 

111.10-15(e)(2)(v)     Exciting       cur- 
rent in  amperes  at  rating. 

11 1.1 0-1 5(f)  Temperature  detectors.  Al- 
ternating-current generators  of  500  kva  and 
above,  when  access  to  coils  is  difficult,  and  all 
alternating-current  propulsion  generators, 
should  be  provided  with  means  for  obtaining 
the  temperatures  of  the  stationary  windings. 
The  temperature  should  be  indicated  at  a  con- 


venient location,  preferably  the  control  panel. 
111.10-15(g)     Ventilation  and  protection 

'  111.10-15(g)(l)  Propulsion  and  ship's 
service  generators  not  enclosed  ventilated 
shall  have  all  openings  protected  with  sub- 
stantial wire  or  mesh  screen  to  prevent  per- 
sonnel injury,  and  shall  be  provided  with  pro- 
tection against  dripping  liquids  equivalent  to 
that  of  a  dripproof  machine. 

111.10-15(g)(2)  Where  the  protection 
of  the  generator  is  not  the  equivalent  of  a  pro- 
tected machine  as  defined  in  paragraph 
110.15-175(h)  of  this  subchapter,  the  arrange- 
ment will  require  specific  approval  for  each 
installation. 

111.10-15(g)(3)  Dampers  shall  be 
provided  in  ventilation  air  ducts  except  where 
recirculating  systems  are  used. 

11 1.1 0-1 5(h)  Fire  extinguishing.  Fire  ex- 
tinguishing systems  suitable  for  fires  in  elec- 
trical equipment  are  to  be  fitted  to  propulsion 
generators  which  are  enclosed  or  in  which  the 
air  gap  is  not  directly  exposed.  See  Part  34  of 
Subchapter  D  (Tank  Vessels),  Part  76  of  Sub- 
chapter H  (Passenger  Vessels),  and  Part  95  of 
Subchapter  I  (Cargo  and  Miscellaneous  Ves- 
sels) of  this  chapter  for  details  of  the  systems. 

111.10-15(1)  Insulation  of  windings.  Ar- 
mature and  field  coils  should  be  treated  to  re- 
sist oil  and  water. 

111.10-15      (j)      Lubrication 

111.10-15(j)(l)  Ship's  service  gener- 
ators. In  general,  all  generators  should  be  lo- 
cated with  their  shafts  in  a  fore  and  aft 
direction  on  the  vessel,  and  they  must  lubri- 
cate and  operate  satisfactorily  when  per- 
manently inclined  to  an  angle  of  15° 
athwarthship  and  5°  fore  and  aft;  the  bear- 
ings are  to  be  so  arranged  that  they  will  not 
spill  oil  under  a  momentary  roll  of  30°.  Where 
it  is  not  practicable  to  mount  the  generators 
with  armature  shafts  in  the  fore  and  aft  direc- 
tion their  lubrication  will  require  special 
consideration.  Generators  depending  on 
forced  lubrication,  unless  otherwise  approved, 
should  be  provided  with  means  to  shut  down 
their  prime  movers  automatically  on  failure 
of  the  lubricating  system.  Provision  is  to  be 
made  to  prevent  oil  or  oil  vapor  from  passing 
into  the  machine  windings. 

111.10-15(j)(2)  Emergency  genera- 
tors. For  lubrication  of  emergency  diesel- 
driven  generator  sets  see  also  Subpart  112.50 
of  this  subchapter. 

111.10-20     Voltage  regulation 

111.10-20(a)      Ship's  service  generator 

111.10-20(a)(l)     Ship's  service  gener- 
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ator's  inherent  voltage  regulation  character- 
istics shall  comply  in  general  with  all  the  ap- 
plicable requirements  contained  in  Table 
111.10-20(a)(l). 

111.10-20(a)(2)  Generators  shall, 
where  practicable,  be  tested  with  their  own 
driving  units.  When  tested  with  temporary 
driving  units,  allowance  shall  be  made  for  the 
expected  speed  regulation  of  the  driving  units 
to  assure  satisfactorv  voltage  regulation,  as 
provided  by  Table  lil.l0-20(a)(l),  after  as- 
sembly with  the  permanent  driving  units. 

111.10-20(a)(3)  Where  automatic 
voltage  regulators  are  not  supplied,  the  d.c. 
ship's  service  generators  should  be  approxi- 
mately flat  compounded  except  that,  if  the 


load  fluctuation  does  not  interfere  with  the  op- 
eration of  vital  auxiliaries,  shunt  wound  gen- 
erators without  voltage  regulators  or  stabil- 
ized shunt  wound  machines  may  be  used. 

111.10-20(a)(4)  In  general  a  separate 
regulator  should  be  supplied  for  each  alter- 
nating-current generator.  When  it  is  intended 
that  two  or  more  generators  will  be  operated 
in  parallel,  reactive  droop  compensating 
means  should  be  provided  to  divide  the  reac- 
tive power  properly  between  the  generators. 
The  regulator  in  conjunction  with  the  exciter 
and  the  generator  characteristics  should  be 
capable  of  performing  in  accordance  with 
conditions  set  forth  in  subparagraphs  (1)  and 
(2)  of  this  paragraph. 


Table  111.10-20 (a)  (1) — Generator  Voltage  Regulation 


Type  of  generator 


Load  variation 


Voltage  variation 
(maximum) 


Direct-current    shunt    or 
shunt  wound  generator. 


stabilized 


Direct-current  compound  wound  gen- 
erator and  direct-current  shunt 
wound  generator  with  voltage  reg- 
ulator. 


Direct-current  3-wire  generator 
addition  to  the  above). 


(In 


Alternating-current  generator  and 
regulator  (no  reactive  droop  com- 
pensation). 

Two  or  more  alternating-current  gen- 
erators and  regulators  with  reac- 
tive droop  compensation  adjusted 
for  a  voltage  droop  of  not  more 
than  4  percent  of  rated  voltage  for 
a  reactive  load  change  from  0  per- 
cent to  60  percent  of  continuous 
kilovolt-ampere  rating. 


100  percent  to  20  percent 
(decreasing). 

20  percent  to  100  percent 
(increasing). 

20  percent  to  100  percent 
(increasing). 

20  percent  to  100  percent 
(increasing). 

100  percent  to  20  percent 
(decreasing). 

Rated  current  on  either  positive  or 
negative  and  25  percent  rated  cur- 
rent on  neutral  and  rated  voltage 
positive  to  negative. 

0  percent  to  100  percent 
(increasing). 

100  percent  to  0  percent  (decreas- 
ing) .  (At  rated  power  factor) . 

0  percent  to  100  percent 
(increasing) . 

100  percent  to  0  percent  (decreas- 
ing). (At  rated  power  factor). 


8  percent  voltage  rise. 

12  percent  voltage  drop. 

2Vj  percent. 

3  percent  from  average  of  ascending 
and  descending  curves. 


Negative  to  neutral  and  positive  to 
neutral  2  percent  of  rated  positive 
to  negative  voltage. 

1  i)ercent  of  rated  voltage  from  a 
median  value  halfway  between 
highest  and  lowest  values  at- 
tained.' 

Not  more  than  4  percent  droop  and 
no  point  more  than  1  percent  of 
rated  voltage  from  the  average 
curve  drawn  through  a  plot  of 
settled  voltage  versus  load  for 
any  incieasing  or  decreasing  load 
between  zero  and  full  load. 


^  May  be  2Vj  pei'cent  for  emergency  generator. 


111.10-25      Parallel  operation 

In  general,  when  the  installation  is  such 
that  two  or  more  generators  are  to  be  operated 
in  parallel,  the  load  on  any  generator  should 
not  differ  more  than  plus  or  minus  15  percent 
of  its  rated  kilowatt  load  from  its  proportion- 
ate share,  based  on  the  generator  ratings,  of 
the  combined  load  for  any  steady  state  condi- 
tion in  the  combined  load  between  20  percent 
and  100  percent  of  the  sum  of  the  rated  loads 
of  all  generators.  The  starting  point  for  the 
determination  of  the  foregoing  load  distribu- 
tion requirements  should  be  at  75  percent  load 


with  each  generator  carrying  its  proportion- 
ate share. 

111.10—30     Temperature  limitations 

Generators  shall  be  designed  for  an  ambient 
temperature  of  50°  C.  When  tested  in  accord- 
ance with  ANSI  C-50  the  temperature  rises 
shall  not  exceed  the  values  given  in  Tables 
111.10-30(al)  and  111.10-30(a2).  Where  pro- 
visions are  made  for  insuring  an  ambient  tem- 
perature of  40°  C.  or  less,  the  temperature 
rises  may  be  10°  C.  higher  than  the  values 
given  in  the  tables. 
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Table  111.10-30  (al)- 


-Limits  of  Temperature  Rises  for  Direct-Current  Generators  Based  on  50°  C.  Ambient 
TemperaUire  ^ 


Limits  of  temperature  rises — degrees  centigrade 
(measured  by  thermometer)  -  ^ 

Class  A  insulation  Class  B  insulation  Class  H  insulation 

Part  of  generator  

Contin-         At  end  Contin-          At  end  Contin-         At  end 

uous         of  2-hour  uous          of  2-hour  uous         of  2-hour 

overload  overload  overload 

All  insulated  windings  other  than  items 

next  following 40  55  60  75  80  105 

Single-layer  field  windings  with  exposed 

uninsulated  surfaces  and  bare  copper 

windings 50  65  70  85  100  125 

Cores  and  mechanical  parts  in  contact 

with  or  adjacent  to  insulation 40  55  60  75  80  105 

Commutator  and  collector  rings 55  65  75  85  95  115 

German  silver  or  grid  shunts  on  series 

field  windings 175 175 C)  

Bearings 35 40 C)  

^  Special  consideration  shall  be  given  to  other  parts  of  the  machine  such  as  bearings,  etc. 
-  Where  other  methods  are  used  refer  to  ANSI  C-50  for  temperature  rise  limits. 
=  For  Class  F  insulation  refer  to  NEMA-MGl. 


Table  111.10-30  (a2)- 


-Limits  of  Temperature  Rises  for  Alternating -Current  Generators  Based  on  50°  C.  Am- 
bient Temperature '' ' 


Limits  of  temperature  rises,  degrees  centigrade  ■ 


Item 


Salient  pole  generators 


Turbine  type 
generators 


Determined  by- 


Class 
A  in- 
sula- 
tion 


Class 
B  in- 
sula- 
tion 


Class 
H  in- 
sula- 
tion 


Class 
A  in- 
sula- 
tion 


Class  Class 
B  in-  H  in- 
sula- sula- 
tion  tion 


50 


70 


110 


Armature  windings  of  machines  of  1,500  kva.     Thermometer 40  60  100 

and  less. 

Armature  windings  of  machines  of  750  kva. do 

and  less. 
Armature  windings  with  2  coil  sides  per  slot  Imbedded  detector 

in  stators  of  machines  above  1,500  kva. 
Armature  windings  with  2  coil  sides  per  slot do 

in  stators  of  machines  above  750  kva. 

Insulated  field  windings Resistance 50  70  110 

Collector  rings Thermometer 55  75  115 

Cores  and  mechanical  parts  in  contact  with do 40  60  100 

or  adjacent  to  insulation. 
Bearings do 35  40  C) 


40 


50 


55 
40 

35 


60 


70 

80 
75 
60 

40 


100 


110 

120 
115 
100 


'  For  generators  having  25  percent  overload  rating  for  2  hours,  the  temperature  at  the  end  of  the  overload  run 
when  conducted  immediately  following  the  continuous  run  shall  not  exceed  the  figures  in  the  table  by  more  than 
15°  C.  except  for  collector  rings  which  shall  be  in  accordance  with  the  table. 

^  Special  consideration  shall  be  given  to  other  parts  of  the  machine  such  as  bearings,  etc. 

'  For  Class  F  insulation,  refer  to  NEMA-MGl. 


111.10—35      Dielectric  strength  of  insulation 

Generators  shall  be  capable  of  withstand- 
ing without  damage  a  dielectric  test  in  accord- 
ance with  ANSI  C-50. 

111.10-40     Tests 

Sufficient  tests  should  be  made  by  the  man- 
ufacturer to  insure  that  the  machine  is  in  ac- 
cordance with  these  regulations. 


111.15     STORAGE  BATTERIES 

111.15—1      General  requirements 

11 1.1 5-1  (a)      Power    and    light    batteries. 

Power  and  lighting  batteries  may  be  of  the 
lead  acid  or  alkaline  type,  or  any  other  ap- 
proved type,  due  consideration  being  given  to 
suitability  for  any  specific  application.  The 
cells  shall  be  constructed  so  as  to  prevent  spill- 
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ing  of  electrolyte  due  to  an  inclination  of  40° 
from  the  normal. 

1 1 1 .15-1  (b)  Emergency  and  general  alarm 
storage  batteries.  When  batteries  are  used  for 
emergency  lighting  and  power  loads  or  for 
general  alarm  system  loads,  the  requirements 
of  Part  112  of  this  subchapter  are  also  ap- 
plicable. 

111.15-1(c)  Categories.  Batteries  shall  be 
classified  into  three  types  depending  upon 
power  output  of  the  battery  charger. 

111.15-l(c)(l)  Large.  Large  batteries 
shall  be  considered  those  connected  to  a  bat- 
tery charger  whose  output  is  more  than  2  kw. 
(calculated  from  the  maximum  obtainable 
charging  current  and  the  normal  voltage  of 
the  battery). 

111.15-l(c)(2)  Moderate.  Moderate 
batteries  shall  be  considered  those  connected 
to  a  battery  charger  whose  output  is  between 
0.2  kw.  and  2  kw.  (calculated  from  the  maxi- 
mum obtainable  charging  current  and  the  nor- 
mal voltage  of  the  battery). 

111.15-l(c)(3)  Small.  Small  size  bat- 
teries shall  be  considered  those  connected  to  a 
battery  charger  whose  output  is  less  than  0.2 
kw.  (calculated  from  the  maximum  obtainable 
charging  current  and  the  normal  voltage  of 
the  battery). 

1 1 1 .15-1  (d)  Nameplates.  Each  tray  shall 
be  provided  with  a  durable  nameplate  securely 
attached,  bearing  the  manufacturer's  name  or 
trade  mark  and  type  designation,  the  ampere- 
hour  rating  at  a  specific  rate  of  discharge,  and 
the  specific  gravity  of  the  electrolyte  (for  a 
lead  acid  battery  when  fully  charged).  Data 
molded  on  the  tray  case  will  be  acceptable  in 
lieu  of  a  nameplate. 

111.15-5      Battery  installation 

111.15-5(a)      Large     storage     batteries. 

Large  batteries  should  be  installed  in  a  room 
assigned  to  batteries  only,  but  may  be  installed 
in  a  box  on  deck  if  a  room  is  not  available. 
Lighting  equipment  installed  in  a  battery 
room  shall  be  explosion  proof  suitable  for 
Class  I,  Group  B  locations.  Devices  liable  to 
arc  such  as  switches,  battery  chargers,  and 
similar  devices  shall  not  be  installed  in  battery 
rooms.  The  overload  protective  device  re- 
quired by  Section  111.15-25  should  be  placed 
in  each  conductor  adjacent  to  but  outside  the 
room.  Electric  cables  other  than  those  serving 
the  battery  or  battery  room  lighting  should  be 
routed  around  rather  than  through  the  bat- 
tery room. 

111.15-5(a)(l)  A  "danger  notice"  shall 
be  permanently  secured  to  the  doors  of  the 
battery  room  or  to  the  covers  of  battery  deck 


boxes  indicating  that  a  naked  light  or  smok- 
ing in  these  rooms  or  in  this  vicinity  is  pro- 
hibited. 

111.15-5(b)  Batteries  of  moderate  size. 
Batteries  of  moderate  size  as  described  in  sub- 
paragraph 111.15-l(c)(2)  should  preferably 
be  installed  in  a  battery  room  or  in  a  box  on 
deck,  but  may  also  be  installed  in  a  box  or 
locker  in  some  suitable  space  such  as  an  en- 
gineroom,  storeroom,  or  similar  space  or  may 
be  installed  open  in  the  engineroom  or  in  a 
similar  well-ventilated  compartment  if  pro- 
tected from  falling  objects.  Batteries  should 
not  be  installed  in  sleeping  spaces.  Engine 
cranking  batteries  should  be  located  as  closely 
as  possible  to  the  engine  or  engines  served. 

111.15-5(c)  Batteries  of  small  size.  Bat- 
teries of  small  size  as  described  in  subpara- 
graph 11 1.15-1  (c)(3)  may  be  installed  in  such 
places  as  open  working  spaces  and  boat  en- 
gine compartments  provided  that  the  space  is 
ventilated. 

111.15—6      Arrangement 

111.15-6(a)  Battery  trays.  Battery  trays 
should  be  chocked  with  wood  strips  or  equiv- 
alent to  prevent  movement  and  each  tray 
should  be  fitted  with  nonabsorbent  insulating 
supports  on  the  bottom  and  with  similar 
spacer  blocks  at  the  sides  or  with  equivalent 
provisions  to  secure  air  circulation  space  all 
around  each  tray.  Battery  trays  should  be  so 
arranged  that  the  trays  are  accessible  and 
with  not  less  than  10  inches  head  room. 

111.15-6(b)  Tiers.  When  batteries  are 
arranged  in  two  or  more  tiers,  all  shelves 
should  have  not  less  than  2  inches  space  front 
and  back  for  circulation  of  air. 

111.15-10     Ventilation 

11 1.1 5-1 0(a)  General.  All  rooms,  lock- 
ers, and  boxes  for  storage  batteries  should  be 
arranged  or  ventilated  to  avoid  accumulation 
of  flammable  gas. 

11 1.1 5-1 0(b)  Battery  rooms.  Natural  ven- 
tilation may  be  employed  if  ducts  can  be  run 
directly  from  the  top  of  the  room  to  the  open 
air  above  with  no  part  of  the  duct  more  than 
45°  from  the  vertical.  These  ducts  should  not 
contain  appliances  (e.g.,  flame  arrestors) 
which  may  impede  the  free  passage  of  air  or 
gas  mixtures.  Rooms  containing  large  bat- 
teries as  defined  in  subparagraph  111.15-l(c) 
(1)  shall  be  ventilated  by  mechanical  exhaust. 
When  mechanical  exhaust  is  required,  the  sys- 
tem shall  be  separate  from  ventilation  sys- 
tems for  other  spaces,  and,  if  electric,  the  mo- 
tor shall  be  located  outside  the  battery  room. 
Mechanical  ventilation  systems  shall  be  inter- 
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locked  with  the  battery  charger  so  that  the 
battery  cannot  be  charged  without  ventila- 
tion. Adequate  openings,  whether  connected  to 
ducts  or  not,  for  air  inlet  shall  be  provided 
near  the  floor  or  the  bottom  of  lockers  or 
boxes.  In  every  case  the  quantity  of  the  air  ex- 
pelled should  be  at  least  equal  to : 

(9  =  3.89  in.) 
where : 

q  =  Quantity  of  exi^elled  air  in  cubic  feet  per  hour. 
(  =  Maximum  charging  current  during  gas  forma- 
tion, however  at  least  one-fourth  of  the  max- 
imum  obtainable    charging    current   of   the 
charging  facility. 
n  —  Number  of  cells. 

lll.lS-lOCc)  Battery  lockers.  Battery 
lockers  should  be  ventilated,  if  practicable 
similarly  to  battery  rooms  by  a  duct  led  from 
the  top  of  the  locker  to  the  open  air  or  to  an 
exhaust  ventilation  duct,  but  the  duct  may 
terminate  not  less  than  3  feet  above  the  top 
of  the  locker  in  machinery  spaces  and  similar 
well-ventilated  compartments.  Louvers  or 
equivalent  should  be  provided  near  the  bot- 
tom for  entrance  of  air. 

m. 15-1 0(d)  Deck  boxes.  Deck  boxes 
should  be  provided  with  a  duct  from  the  top 
of  the  box  terminating  at  least  4  feet  above  in 
a  gooseneck,  mushroom  head,  or  equivalent  to 
prevent  entrance  of  water.  Holes  for  air  inlet 
should  be  provided  on  at  least  two  opposite 
sides  of  the  box.  The  entire  deck  box,  includ- 
ing openings  for  ventilation,  should  be 
weathertight  to  prevent  entrance  of  spray  or 
rain. 

111.15-10(e)  Boxes  for  small  batteries. 
Boxes  for  small  batteries  require  no  ventila- 
tion other  than  openings  near  the  top  to  per- 
mit escape  of  gas. 

111.15-15      Protection  from  corrosion 

111.15-15(a)  Shelves  in  battery  rooms 
or  lockers  for  acid  batteries  should  have  a 
watertight  lining  of  sheet  lead  of  Vio-inch 
thickness  carried  up  not  less  than  3  inches  on 
all  sides.  For  alkaline  batteries  the  shelves 
should  be  similarly  lined  with  steel  not  less 
than  i/go-inch  thick.  Alternatively,  a  battery 
room  may  be  fitted  with  a  watertight  lead  pan 
for  acid  batteries,  steel  for  alkaline  batteries, 
over  the  entire  deck,  carried  up  not  less  than 
6  inches  on  all  sides.  Deck  boxes  should  be 
lined  in  accordance  with  the  above  alternative 
method.  Boxes  for  small  batteries  should  be 
lined  to  a  depth  of  3  inches  consistent  with  the 
methods  described  above. 

111.15-15(b)  Alternate  lining  materials 
may  be  used  in  lieu  of  lead  or  steel  if  it  can  be 
established  that  the  material  is  corrosion- 
resistant  to  the  specified  electrolyte  used  in 
the  batteries. 


111.15-20      Conductors 

When  conductors  enter  battery  rooms  the 
holes  shall  be  made  watertight.  All  connec- 
tions within  battery  rooms  shall  be  resistant 
to  the  electrolyte.  Cables  shall  be  sealed  to  re- 
sist the  entrance  of  electrolyte  by  spray  or 
creepage.  The  size  of  the  connecting  cables  is 
to  be  based  on  current-carrying  capacities 
given  in  Table  111.60  -l(e)(l)(i)  and  the  start- 
ing rate  of  charge  or  maximum  discharge  rate, 
whichever  is  the  greater,  shall  be  taken  into 
consideration  in  determining  the  cable  size. 

111.15-25      Overload     and     reverse     current 
protection 

111.15-25(a)  An  overload  protective  de- 
vice shall  be  placed  in  each  battery  conductor, 
except  that  engine  cranking  batteries  and 
batteries  with  a  nominal  potential  of  6  volts 
or  less  need  not  be  protected  against  overload. 
For  large  storage  batteries  the  overcurrent 
devices  shall  be  located  adjacent  to  but  outside 
of  the  battery  room. 

111.15-25(b)  The  charging  equipment 
(except  when  a  rectifier  is  employed)  for  all 
batteries  with  a  nominal  voltage  more  than  20 
percent  of  line  voltage  shall  provide  automatic 
protection  against  reversal  of  current. 

111.20     TRANSFORMERS 

1 1 1 .20-1      General  requirements 

All  transformer  windings  should  be  treated 
to  resist  moisture,  sea  atmosphere,  and  oil 
vapors. 

111.20-5      Temperature  rise 

1 1 1 .20-5(a)  The  temperature  rise,  based 
on  an  ambient  temperature  of  40°  C,  shall 
not  exceed  the  following : 

111.20-5(a)(l)     For    Class   A   insula- 
tion: 55°  C. 

111.20-5(a)(2)     For    Class    B    insula- 
tion: 80°  C. 

111.20-5(a)(3)     For   Class   H    insula- 
tion: 150°  C. 

Ill  .20-5(b)  If  the  ambient  temperature 
exceeds  40°  C.  the  transformer  shall  be  de- 
rated so  that  the  total  temperature  given  in 
this  section  is  not  exceeded.  Temperatures  are 
to  be  taken  by  the  resistance  method  of  tem- 
perature determination. 

111.25      MOTORS 

111.25—1      General  requirements 

The  requirements  for  generators  contained 
in  paragraphs  111.10-15(a),  (b),  (c),  (f),  (g), 
(h),  (i),  and  (j)  are  also  applicable  to  motors, 
except  that  paragraphs  111.10-15(c),  (f),  and 
(h)  are  applicable  to  propulsion  motors  only. 
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111.25-5      Nameplates 

111.25-5(a)  All  motors  shall  be  fitted 
with  nameplates  of  corrosion-resistant  mate- 
rial. The  nameplates  shall  be  marked  with  the 
following  information : 

111.25-5(a)(l)  Manufacturer's  type 
and  frame  designation ; 

111.25-5(a)(2)     Output  (hp.) ; 

111.25-5(a)(3)     Kind  of  rating; 

111.25-5(a)(4)  Design  ambient  tem- 
perature ; 

111.25-5(a)(5)  Temperature  rise  at 
rated  load ; 

111.25-5(a)(6)  Revolutions  per  min- 
ute at  rated  load ; 

111.25-5(a)(7)     Voltage; 

111.25-5(a)(8)  Amperes  at  rated 
load ;  and, 

111.25-5(a)(9)  Type  of  winding  (for 
direct-current  machines). 

111.25-5(b)  For  alternating-current  mo- 
tors in  addition  to  the  required  information 
listed  in  paragraph  (a)  of  this  section,  the 
nameplates  also  shall  be  marked  with  the  fol- 
lowing information : 

111.25-5(b)(l)     Number  of  phases ; 

111.25-5(b)(2)     Frequency; 

111.25-5(b)(3)  Power  factor  (syn- 
chronous motors  only) ; 

111.25-5(b)(4)  Exciter  voltage  (syn- 
chronous motors  only) ; 

111.25-5(b)(5)  Exciter  current  (syn- 
chronous motors  only) ; 

111.25-5(b)(6)  Secondary  voltage 
(polyphase  wound-rotor  induction  motors 
only) ; 

111.25-5(b)(7)  Secondary  amperes  at 
rated  load  (polyphase  wound-rotor  induction 
motors  only) ; 

111.25-5(b)(8)  For  motors  rated  at  1/2 
horsepower  or  larger,  except  a  polyphase 
wound-rotor  motor,  a  code  letter  to  show  its 
input  in  kilovolt-amperes  with  locked  rotor  se- 
lected from  Table  111.25-5  (b)(8) ;  and 

111.25-5(b)(9)  For  multispeed  mo- 
tors, amperes  at  rated  load  for  each  winding 
or  winding  connection. 

111.25-5(c)  For  nonvital  motors,  such 
as  winch  motors,  refrigeration  motors,  water 
cooler  motors,  galley  appliance  motors,  and 
similar  motors,  nameplates  with  standard 
commercial  markings  will  be  acceptable. 
Nameplates  for  motors  located  in  corrosive 
locations  shall  be  made  of  corrosion-resistant 
material. 

111.25—10     Temperature  limitations 

111.25-10(a)  Motors  for  use  in  the  en- 
gine room  or  boilerroom  shall  be  designed  for 


an  ambient  temperature  of  50°  C.  Motors  for 
use  in  locations  where  the  ambient  tempera- 
ture will  not  exceed  40°  C.  may  be  designed 
for  an  ambient  temperature  of  40°  C.  Motors, 
when  tested  in  accordance  with  ANSI  C-50 
shall  not  exceed  the  limits  of  temperature  rises 
given  in  Tables  111.25-10(al)  and  111.25-10 
(a2). 

Table  111.25-5 (b)  (8) — Locked  rotor  indicating  code 
letters 

KVA  per  hp. 
with  locked 
Code  letter  rotor 

A 0      -  3.14 

B 3.15-  3.54 

C 3.55-  3.99 

D 4.0  -  4.49 

E 4.5  -  4.99 

F 5.0  -  5.59 

G 5.6  -  6.29 

H 6.3  -  7.09 

J 7.1  -  7.99 

K ■—  8.0  -  8.99 

L 9.0  -  9.99 

M 10.0  -11.19 

N 11.2  -12.49 

P 12.5  -13.99 

R 14.0  -15.99 

S 16.0  -17.99 

T 18.0  -19.99 

U 20.0  -22.39 

V 22.4  -and  up 

111.25-15      Duty  cycle 

Motors  shall  be  rated  for  continuous  duty, 
except  that  motors  for  the  applications  listed 
in  Table  111.25-15(a)  may  be  short-time  rated 
motors  as  indicated.  Any  other  motors  of  sim- 
ilar duty  may  have  consistent  short-time  rat- 
ings. 

Table  111.25-15  (a) 

Minhmun  short-time 
rating  of  motor  in 

Application  of  motor  hour 

Deck    winch    and    direct       V2. 

acting  capstan.  Continuous    at    no    load, 

Deck  winch  with  hydrau-  followed  by  V2  hour  at 

lie  transmission.  full  load. 

Direct  acting  windlass.  Vi. 

Windlass  with  hydraulic       V2  hour  idle  pump  opera- 
transmission,  tion  followed  by  Vi  hour 
Steering  gear,  direct  act-  full  load  operation. 

ing.  1. 

Steering    gear,    indirect      Continuous  operation  at 

drive.  15  percent  load  followed 

Watertight    door    opera-  by  1  hour  at  full  load. 

tors.  Vi  2  • 

Lifeboat  winches V\?,. 


111.25-20      Dielectric  strength  of  insulation 

Motors  shall  be  capable  of  withstanding 
without  damage  a  dielectric  test  in  accordance 
with  ANSI  C-50. 

111.25-25      Terminal  arrangement 

All  motors  shall  be  provided  with  terminal 
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Table  111.25-10 (al). — Limits  of  Temperature  Rises  for  Direct-Current  Motors'^ 

Limits  of  tempei'ature  rises;  degrees  centigrade 
(thermometer  method)  -^ 

Class  A  insulation  Class  B  insulation  Class  H  insulation 

Part  of  motor  and  type  of  enclosure  

40°  C.       50°  C.       40°  C.       50°  C.        40°  C.        50°  C. 
ambient  ambient    ambient  ambient    ambient    ambient 
tempera-  tempera-  tempera-  tempera-  tempera-  tempera- 
ture ture  ture  ture  ture  ture 

All  insulated  windings  other  than  item  next  following: 

Open  and  semienclosed 50  40  70  60  110  100 

Totally  enclosed 55  45  75  65  115  105 

Single-layer  field  windings  with  exposed  uninsulated 
surfaces  and  bare  copper  windings: 

Open  and  semienclosed 60  50  80  70  130  120 

Totally  enclosed 65  55  85  75  135  125 

Cores  and  mechanical  parts  in  contact  with  or  adjacent 
to  insulation : 

Open  and  semienclosed 50  40  70  60  110  100 

Totally  enclosed 55  45  75  65 

Commutators  and  collector  rings: 

All  types 65  55  85  75  125  115 

Bearings: 

Open  and  semienclosed 40  35  45  40  C)  O 

Totally  enclosed 45  40  50  45  C)  C) 

^  Special  consideration  shall  be  given  to  other  parts  of  the  machine,  such  as  bearings,  etc. 
-  Where  other  methods  are  used  refer  to  ANSI  C-50  for  temperature  rise  limits. 
'  For  Class  F  insulation  refer  to  NEMA-MGl. 


Talbe  111.25-10  (a2) . — Limits  of  Temperature  Rises  for  Alternating-Current  Motors  ^ " 

Limits  of  temperature  rises ;  degrees  centigrade 
(thermometer  method)  ^* 

Class  A  insulation  Class  B  insulation  Class  H  insulation 
Part  of  motor  and  type  of  enclosure 


40°  C.        50°  C.       40°  C.        50°  C.       40°  C.        50°  C. 
ambient   ambient   ambient   ambient   ambient   ambient 
tempera-  tempera-  tempera-  tempera-  tempera-  tempera- 
ture ture  ture  ture  ture  ture 


Coil  windings,  cores  and  mechanical  parts  in  contact 
with,  or  adjacent  to  insulation: 

All  except  totally  enclosed 

Totally  enclosed -  — 

Collector  rings,  commutators  (the  class  of  insulation 
refers  to  insulation  affected  by  the  heat  from  the 
commutator  or  collector  rings,  which  insulation  is 
employed  in  the  construction  of  the  commutator  or 

collector  rings  or  is  adjacent  thereto)  :  All  types 

Bearings : 

Open  and  semienclosed 

Totally  enclosed 


50 

40 

70 

60 

110 

100 

55 

45 

75 

65 

115 

105 

65 


55 


85 


75 


125 


115 


40 

35 

45 

40 

(-°) 

(n 

45 

40 

50 

45 

(') 

(^) 

'  Squirrel-cage  windings  and  mechanical  parts  not  in  contact  with  or  adjacent  to  insulation  may  reach  such 
temperatures  as  will  not  be  injurious  in  any  respect. 

=  Special  consideration  shall  be  given  to  other  parts  of  the  machine,  such   as  bearings,  etc. 
■^  Where  other  methods  are  used  refer  to  ANSI  C-50  for  temperature  rise  limits. 
'  For  Class  F  insulation  refer  to  NEMA-MGl. 


leads  in  terminal  boxes  secured  to  the  frames. 
Terminal  boxes  shall  be  dripproof  or  water- 
tight, consistent  with  the  motor  enclosure.  The 
ends  of  motor  terminal  leads  shall  be  fitted 
with  connectors.  As  an  alternate  to  this  ar- 
rangement, the  frames  of  motors  may  be  fitted 
with  terminal  tubes  through  which  the  cable 


shall  pass  to  suitable  terminals  inside  the 
frame. 

1 1 1 .25-30      Enclosure  and  protection 

1 1 1 .25-30(a)  General.  Motors  for  use  in 
the  engineroom  or  spaces  where  subject  to 
mechanical  injury,  or  dripping  of  oil  or  water, 
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shall  be  either  of  the  waterproof  or  dripproof 
protected  type,  or  they  may  be  of  the  open 
type  if  protected  in  accordance  with  para- 
graph 111.10-15(g).  Care  shall  be  exercised  in 
locating  motors  high  enough  to  avoid  bilge 
water.  Motors  shall  not  be  located  beneath 
and  covered  by  the  floorplates  unless  other- 
wise approved  by  the  Commandant. 

111.25-30(b)  Pump  motors.  Motors  for 
operating  plunger  and  close  coupled  pumps 
should  have  the  driving  end  entirely  enclosed 
or  designed  to  prevent  leakage  from  entering 
the  motor. 

m.25-30(c)  Motors  for  use  on  weather 
decks.  Motors  for  use  on  weather  decks  shall 
be  of  the  waterproof  type  or  shall  be  enclosed 
in  waterproof  housings,  drained  as  described 
in  paragraph  110.15-175(k)  of  this  sub- 
chapter. 

1 1 1 .25-30(d)  Motors  installed  below 
decks.  Motors  installed  below  decks  should  be 
located  in  as  dry  a  place  as  practicable  and 
proximity  to  steam,  water,  and  oil  piping 
should  be  avoided. 

Ill .25— 30(e)  Motors  for  hazardous  loca- 
tions. Motors  for  use  in  hazardous  locations 
shall  comply  with  the  requirements  of  Section 
111.80-5. 

1 1 1 .25—35      Current  ratings 

For  continuous  duty  motors,  the  current 
values  given  in  the  Table  111.25~35(a)  shall 
be  used  for  the  purpose  of  determining  the 
current-carrying  capacity  of  conductors, 
switches,  branch-circuit  overcurrent  devices, 
etc.,  in  lieu  of  the  actual  current  ratings 
marked  on  the  motor  nameplate.  For  multi- 
speed  motors,  for  motors  of  unusual  speeds, 
and  for  other  than  continuous  duty  motors, 
the  nameplate  current  values  shall  be  used. 
The  motor-running  overcurrent  protection 
shall  be  based  on  the  motor  nameplate  current 
rating  or  ratings. 

111.30     SWITCHBOARDS 

111  .30—1  General  requirements 
1 1 1 .30-1  (a)  General.  Controlling  appli- 
ances for  propulsion  and  ship's  service  equip- 
ment should  include  the  apparatus  necessary 
for  starting,  stopping,  reversing,  and  con- 
trolling the  speed  of  motors,  together  with 
essential  safety  devices.  All  wearing  parts  are 
to  be  readily  renewable. 

111. 30-1  (b)  Switchboard  installation  and 
location.  Switchboards  shall  be  installed  in  as 
dry  a  place  as  possible.  Switchboards  shall  be 
secured  to  a  solid  foundation,  shall  clear  over- 
head deck  beams  by  at  least  4  inches  and  shall 
be  either  self-supporting  or  braced  to  the  bulk- 
head or  deck  above.  In  case  the  latter  method 


is  used,  means  of  bracing  shall  be  flexible  to 
allow  deflection  of  the  ship's  structure  without 
buckling  the  control  cell  or  assembly  struc- 
ture. In  a  passenger  ship  where  there  is  only 
one  main  generating  station,  the  main  switch- 
board shall  be  located  in  the  same  main  fire 
zone.  A  clear  working  space  of  not  less  than 
36  inches  shall  be  provided  in  front  of  the 
switchboard.  Working  space  in  the  rear  of  the 
switchboard  shall  not  be  less  than  the  values 
shown  in  Table  111.30-l(b)  unless  specifically 
approved  otherwise  or  construction  is  in  ac- 
cordance with  subparagraph  (1)  of  this  para- 
graph. 

Table  111.25-35 (a) — Approximate  full-load  currents 
of  continuous  duty  motors  ' 


Full-load  current — amperes 


Motor 
horse- 
power 


Direct- 
current 
motors 


3-phase,  alternating-cur- 
rent  induction  motors 

Squirrel-cage     Wound-rotor 


115 

volts 


230 
volts 


220 
volts 


440 
volts 


220 
volts 


440 
volts 


y« 

2.0 

Va. 

2.6 

% 

3.2 

V2 

4.5 

% 

6.5 

1 

8.5 

ly* 

10.5 

1V2 

12.5 

1% 

14.5 

2 

16.3 

21/2 

20.5 

3 

23 

4 

31 

5 

40 

6 

47 

71/2 

58 

9 

68 

10 

75 

12ii 

93 

15 

112 

nv2 

131 

20 

150 

221/2 

167 

25 

185 

271-4 

202 

30 

220 

35 

257 

40 

294 

45 

329 

50 

364 

60 

432 

75 

100 

125    .  _ 

150       

200__. 

1.0 

0.90 
1.16 

0.45 
.58 

1.3 

1.6 

1.4 

.70 

2.3 

1.9 

.95 

3.3 

2.6 
3.4 

1.3 
1.7 

4.3 

5.4 

2.7 

5.3 

6.3 

5.0 

2.5 

6.8 

3.4 

7.3 

5.8 

2.9 

7.2 

3.6 

8.3 

6.3 

3.1 

8.0 

4.0 

10.3 

7.6 

3.8 

8.8 

4.4 

12.3 

9.0 

4.5 

10.5 

5.3 

16.0 

19.8 

14.5 

7.2 

16 

8.0 

23.4 

17.2 

8.6 

18 

9 

28.7 

21 

10.5 

28 

11.5 

34.3 

24.8 

12.4 

26 

13 

38 

26 

13.5 

29 

14.5 

47 

34 

17 

36 

21 

56 

40 

20 

42 

21 

65 

46 

23 

48 

24 

74 

52 

26 

54 

27 

83 

58 

29 

60 

30 

92 

65 

32 

68 

34 

101 

70 

35 

72 

36 

110 

78 

39 

80 

40 

128 

92 

46 

94 

47 

146 

102 

51 

104 

52 

163 

116 

58 

116 

58 

180 

126 

63 

128 

64 

215 

152 

76 

154 

77 

353 

250 

125 

250 

125 

440 

310 

155 

310 

155 

535 

370 

185 

370 

185 

720 

490 

245 

490 

245 

'  Table  111.25-35  (a)  gives  values  that  are  approxi- 
mate, and  typical  only  of  motors  for  usual  speeds  and 
frequencies.  For  low  speed  and  special  motors,  the 
full-load  currents  are  somewhat  higher  than  the  val- 
ues shown.  For  this  reason,  the  values  shown  should 
be  used  only  for  estimating  purposes  and  the  selection 
of  cable.  They  should  not  be  used  in  the  selection 
of  overload  relay  heaters  and  coils. 
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Table  111.30-1  (b) — Working  space  in  rear  of  Switchboard 

Clear  working  space 
in  rear  of  switch- 
board in  inches 

Potential  between  phases  or  conductors  Switchboard  width  

of  opposite  polarity  Accessible  Accessible 

from  from 

one  end  both 

only  ends 

250  volts  or  less Single  panel  not  exceeding  42  inches  in  width  '  24  18 

More  than  one  panel  or  single  panel  exceed-  ^30  24 
ing  42  inches  in  width. 

Over  250  volts  but  less  than  600  volts Single  panel  not  exceeding  42  inches  in  width  '  30  24 

More  than  one  panel  or  single  panel  exceed-  ^  36  30 
ing  42  inches  in  width. 

600  volts  or  over Any  width '38  '38 

'  May  be  reduced  not  more  than  6  inches  in  way  of  stiffeners  and  frame  or  by  equipment  on  a  single  panel  in 
the  switchboard. 


111.30-l(b)(l)  Where  the  size  or  de- 
sign of  a  vessel  precludes  the  use  of  switch- 
boards with  adequate  clear  working  space  in 
the  rear  of  the  switchboard,  the  switchboard 
may  be  constructed  to  be  accessible  from  the 
front  only.  In  addition  to  the  construction  re- 
quirements in  this  subpart,  switchboards  ac- 
cessible from  the  front  only  shall  be  con- 
structed to  meet  the  following  requirements 
unless  specifically  approved  otherwise : 

111.30-l(b)(l)(i)  Mounting  panels 
for  fuses,  instrument  transformers,  trans- 
ducers and  the  like  shall  be  mounted  within 
20  inches  of  the  front  of  the  switchboard. 

111.30-l(b)(l)(ii)  Horizontal  pans 
of  sheet  metal,  expanded  metal,  or  substantial 
screen  shall  be  placed  at  the  bottom  of  cubicles 
containing  fuses,  instrument  transformers, 
etc.,  to  prevent  dropping  tools  into  live  buses. 

111.30-l(b)(l)(iii)  Bus  bars  where 
taps  are  taken  off  shall  be  located  within  20 
inches  of  the  front  of  the  switchboard.  Where 
it  is  necessary  to  locate  bus  bars  deeper  than 
20  inches  in  order  to  accommodate  large  cir- 
cuit breakers,  such  circuit  breakers  shall  be 
the  draw-out  type. 

111.30-l(b)(l)(iv)  Primary  bus 
bars  shall  be  accessible  through  removable 
panels. 

111.30-l(b)(l)(v)  There  shall  be  at 
least  6  inches  between  adjacent  rows  of  cir- 
cuit breakers. 

111.30-l(b)(l)(vi)  Deck  mounted 
switchboards  shall  have  the  spaces  between  the 
switchboard  enclosure  and  the  vessel's  struc- 
ture covered  over  by  sheet  metal  to  prevent 
the  accumulation  of  dirt  in  inaccessible  places. 
1 11. 30-1  (c)  Switchboard  mechanical  pro- 
tection. The  sides  of  switchboards  shall  be  en- 
closed and  the  space  in  the  rear  of  switch- 
boards made  inaccessible  to  other  than  qual- 


ified persons.  Nonconducting  mats  or  gratings 
shall  be  provided  on  deck  in  the  front  and  rear 
of  switchboards.  Nonconducting  handrails  at 
the  front  and  nonconducting  guardrails  at  the 
rear  shall  be  provided.  Each  switchboard  shall 
have  a  drip-cover  over  the  top.  Hinged  panels 
of  dead  front  switchboards  shall  be  provided 
with  positioners  and  stops. 

111.30-1(d)  Switchboard  construction. 
Switchboards  shall  be  of  sturdy  construction 
with  a  metal  frame.  Insulating  material  used 
as  panels,  bases,  bus  and  connection  supports 
should  be  made  of  impregnated  ebony,  asbes- 
tos, laminated  phenolic  material  or  any  in- 
combustible equivalent.  Panels  may  be  made 
of  metal  if  the  live  parts  mounted  thereon  are 
properly  insulated.  The  supporting  frame- 
work for  all  panels  is  to  be  of  rigid  construc- 
tion. No  wood  should  be  used  in  the  construc- 
tion of  switchboards  except  that  hardwood  or 
nonconducting  handrails  and  guardrails  shall 
be  provided  for  the  protection  of  personnel 
from  live  parts. 

1 11. 30-1  (e)  Dead  front  type  switchboard. 
Dead  front  type  switchboards  shall  be  used 
where  the  voltage  between  poles  or  to  ground 
is  above  250  volts  direct  current  or  55  volts 
alternating  current. 

in.30-1(f)  Corrosion-resistant  parts. 
Parts  of  switchboards  and  control  assemblies 
liable  to  damage  by  corrosion  should  be  made 
of  noncorrodible  material  or  of  material  made 
corrosion  resistant. 

1 1 1 .30-1  (g)  Mechanical  strength  of  work- 
ing parts.  All  levers,  handles,  handwheels,  in- 
terlocks and  their  connecting  links,  shafts 
and  bearings  for  the  operation  of  switches 
and  contactors  should  be  of  such  proportions 
that  they  will  not  be  broken  or  distorted  by 
manual  operation. 

111.30-1(h)     Nameplates.    Nameplates 
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shall  be  provided  for  each  piece  of  apparatus 
to  indicate  clearly  its  service.  Nameplates  for 
feeders  and  branch  circuits  shall  include  the 
circuit  designation,  description  of  the  load 
served,  and  the  rating  or  setting  of  the  over- 
current  protective  device. 

111.30— 1(i)  Protection  of  instrument  cir- 
cuits. Except  as  otherwise  provided  in  this 
paragraph,  instruments,  pilot  lights,  ground 
detector  lights,  potential  transformers,  and 
other  switchboard  devices  shall  be  supplied  by 
cii"cuits  protected  by  overcurrent  devices. 

111.30-l(i)(l)  Circuits,  the  opening 
of  which  would  create  a  hazard  in  the  opera- 
tion of  the  vessel,  shall  not  be  protected 
against  overcurrent.  Such  circuits  will  usually 
include  electric  propulsion  control  circuits, 
voltage  regulator  supply  circuits,  and  ship's 
service  generator  circuit  breaker  tripping 
control  circuits. 

111.30-l(i)(2)  The  secondary  circuit 
of  a  current  transformer  shall  not  be  fused. 
When  a  current  transformer  supplies  electri- 
cal energy  to  a  device  located  remote  from  the 
current  transformer,  the  circuit  extending 
from  the  current  transformer  shall  be  pro- 
tected by  a  film  cutout  or  high  voltage  protec- 
tor which  will  short  the  transformer  in  case 
of  an  open  circuit. 

111. 30-1  (j)  Grounding  of  instruments,  re- 
lays, meters,  and  instrument  transformers.  Metal 
cases  of  instruments,  relays,  meters,  and  in- 
strument transformers  and  the  secondary 
windings  of  instrument  transformers  located 
on  switchboards  shall  be  grounded. 

111.30-5      Switchboard  bus  bars  and  wiring 

111.30-5(a)  General.  Buses  shall  be  de- 
signed on  the  basis  of  generator  capacity  and 
feeder  loads.  For  a  single  generator,  the  gen- 
erator bus  shall  have  a  capacity  not  less  than 
the  continuous  rating  of  the  generator  plus 
any  overload  rating  in  excess  of  30  minutes' 
duration.  For  more  than  one  generator  with 
all  generating  capacity  feeding  through  one 
section  of  the  bus,  the  capacity  of  the  bus  for 
the  first  generator  shall  be  the  same  as  for  a 
single  generator.  For  each  subsequent  gener- 
ator the  bus  capacity  shall  be  increased  by  80 
percent  of  the  continuous  rating  of  each  added 
generator.  The  capacity  of  connection  buses 
for  each  generator  unit  shall  be  not  less  than 
the  continuous  rating  of  the  generator  plus 
any  overload  rating  in  excess  of  30  minutes' 
duration.  All  other  bus  bars  and  bus  connec- 
tions shall  be  designed  for  at  least  75  percent 
of  the  combined  full-load  rated  currents  of  all 
apparatus  they  supply,  plus  not  less  than  50 
percent  of  the  combined  ratings  of  the  spare 
switches  or  circuit  breaker  elements  connected 


to  the  bus,  except  that  when  feeders  supply 
one  unit  or  any  group  of  units  in  continuous 
operation  they  shall  be  designed  for  full  load, 
and  except  that  the  capacity  of  feeder  buses 
need  not  be  greater  than  the  generator  buses 
that  supply  them. 

1 1 1 .30-5(b)  Bus  bar  rating.  Bus  bar  sizes 
shall  be  not  less  than  that  indicated  for  the 
ampere  ratings  in  Table  34  (appendix)  of 
IEEE  Standard  No.  45. 

1 1 1 .30-5(c)  Arrangement  of  bus  bars  and 
wiring.  The  arrangement  of  bus  bars  and  wir- 
ing on  the  back  of  switchboards  shall  be  such 
that  all  lugs  are  readily  accessible.  Soldering 
lugs,  where  used,  should  have  a  solder  contact 
length  at  least  lYi  times  the  diameter  of  the 
conductor  and  all  nuts  and  connections  should 
be  fitted  with  locking  devices  to  prevent 
loosening  due  to  vibration. 

111.30-5(d)  Spacings.  Except  at  switch- 
ing mechanisms,  contactors,  pilot  lights,  and 
similar  switchboard  mounted  equipment,  the 
spacings  in  a  switchboard  shall  be  not  less 
than  those  indicated  in  Table  111.30-5(d). 
Spacings  at  switchboard  mechanisms,  con- 
tactors, pilot  lights,  and  similar  switchboard 
mounted  equipment  shall  conform  to  the  re- 
quirements for  the  respective  equipment  as 
required  by  this  subchapter. 

Table  111.30-5  (d) — Switchboard  spacings 

Minimum  spacingMinimum  spacing 

in  inches  be-  in  inches 
tween  live  parts      through  air  or 
of  opposite            over  surfaces 
polarity               between  un- 
insulated  live- 
Over     Through       metal  parts 
surface        air           and  grounded 
dead  metal. 


Voltage  involved 


125  or  less • 

126  through  250_      1 ' 
251  through  600_     2 


1., 

% 


ni.30-5(e)  Switchboard  wiring.  Instru- 
ment and  control  wiring  should  be  of  the 
stranded  type  not  smaller  than  4,000  CM  and 
should  have  flame-retarding  insulation.  Wir- 
ing from  hinged  panels  should  be  of  the  extra 
flexible  type. 

111.30-10  Switchboard  mounted  equipment 
1 1 1.30-1 0(a)  General.  Air  circuit  breaker 
contacts  shall  be  kept  at  least  12  inches  from 
the  ship's  structure  unless  insulation  barriers 
are  installed.  For  live  front  switchboards  the 
clearance  between  current-carrying  parts  and 
base  channel  shall  not  be  less  than  4  inches. 
Voltage  regulator  element  shall  be  totally  en- 
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closed.  Where  rheostats  or  other  devices  that 
may  operate  at  high  temperatures  are 
mounted  on  the  switchboard,  they  shall  be 
naturally  ventilated  and  so  isolated  by  bar- 
riers as  to  prevent  excessive  temperature  of 
copper  or  adjacent  devices.  When  this  cannot 
be  accomplished  the  rheostat  or  other  device 
shall  be  mounted  separate  from  the  switch- 
board. In  general,  all  fuses,  except  for  instru- 
ment and  control  circuits,  shall  be  mounted  on 
or  be  accessible  from  the  front  of  the  switch- 
board. All  wiring  on  the  back  of  boards  for 
voltmeter,  pilot  and  ground  lamps  shall  be 
protected  by  fuses. 

111. 30-1  Olb)  Equipment.  Contactors,  re- 
lays, switches,  circuit  breakers,  etc.,  shall  con- 
form to  the  applicable  requirements  of  such 
devices  given  in  this  subchapter. 

11 1.30-1 0(c)  Connections.  The  connec- 
tions between  a  direct-current  generator  and 
the  bus  bars  shall  be  in  accordance  with  Fig- 
ures 1  to  10,  inclusive,  appendix,  IEEE  Stand- 
ard No.  45.  Other  connections  not  less  effec- 
tive will  be  considered. 

111.30-15      Ship's  service  generator  and  dis- 
tribution switchboards 

11 1.30-1 5(a)  General.  Ship's  service 
generator  and  distribution  switchboards  must 
provide  adequate  control  of  the  generation 
and  distribution  of  electric  power. 

1 1 1 .30-1 5(b)  Equipment  for  direct-current 
switchboards.  For  direct-current  switchboards, 
in  addition  to  complying  with  paragraph  (a) 
of  this  section,  the  following  equipment  shall 
be  required : 

111.30-15(b)(l)  An  unfused  genera- 
tor switch  or  links  which  will  completely  dis- 
connect the  generator  and  its  circuit  breaker 
from  the  bus.  This  disconnecting  means  need 
not  be  provided  if  the  generator  circuit 
breaker  is  of  the  drawout  type  which  either 
disconnects  all  conductors,  or,  in  the  case  of 
dual  voltage  systems,  disconnects  all  un- 
grounded conductors  or  disconnecting  links 
and  is  supplemented  by  a  switch  in  the  gener- 
ator neutral  conductor.  For  generators  and 
switchboards  in  separate  spaces  see  subpara- 
graph 111.50-5(a)(l). 

111.30-15(b)(2)  For  2-wire  machines, 
an  ammeter  for  each  generator  and,  for  3-wire 
machines,  an  ammeter  for  each  positive  and 
negative  lead  and  a  center  zero  ammeter  in 
the  ground  connection  at  the  generator 
switchboard.  Ammeters  shall  be  so  located  in 
the  circuit  as  to  indicate  total  generator  cur- 
rent. 

111.30-15(b)(3)  For  each  2-wire  gen- 
erator, a  voltmeter  with  voltmeter  switch  for 


connecting  the  voltmeter  to  indicate  genera- 
tor voltage  and  bus  voltage.  Where  a  shore 
connection  is  installed,  one  of  these  voltmeter 
switches  shall  also  provide  for  reading  shore 
connection  voltage. 

11 1.30-1 5(b)  (4)  For  each  3-wire  gen- 
erator a  voltmeter  with  voltmeter  switch  for 
connecting  the  voltmeter  to  indicate  generator 
voltage,  positive  to  negative,  positive  to  neu- 
tral, and  neutral  to  negative.  Where  a  shore 
connection  is  installed,  one  of  these  voltmeter 
switches  shall  provide  also  for  reading  shore 
connection  voltage,  positive  to  negative,  posi- 
tive to  neutral  and  neutral  to  negative. 

~111.30-15(b)(5)     A  field  rheostat  for 
each  generator. 

111.30-15(b)(6)  A  pilot  lamp  for  each 
generator  connected  between  generator  and 
circuit  breaker. 

111.30-15(b)(7)  Adequate  means  for 
ground  detection  shall  be  provided  on  the 
ship's  service  generator  and  distribution 
switchboard  for  the  following  systems :  ship's 
main  power  system,  ship's  main  lighting  sys- 
tem, and  ship's  emergency  lighting  system. 

111.30-15(b)(7)(i)  When  the  ground 
detection  means  for  these  systems  are  ground 
lamps,  a  normally  closed  spring-return-to- 
normal  switch  shall  be  provided  in  the  ground 
connection. 

111.30-15(b)(7)(ii)  If  lamps  are 
used  for  ground  detection  they  shall  have  a 
rating  of  not  more  than  25  watts  nor  less  than 
5  watts  operating  at  approximately  one-half 
voltage  in  the  absence  of  grounds. 

111.30-15(b)(7)(iii)  For  dual  volt- 
age direct  current  systems,  a  zero  center  am- 
meter with  a  full  scale  deflection  of  150  per- 
cent of  the  neutral  current  rating  shall  be 
provided  to  indicate  the  presence  and  the  po- 
larity of  the  ground. 

111.30-15(b)(8)  A  circuit  breaker  or 
fused  switch  for  each  shore  power  feeder  in- 
stalled, with  a  pilot  light  connected  to  the 
shore  side  thereof. 

11 1.30-1 5(c)  Equipment  for  alternating- 
current  switchboards.  For  alternating-current 
switchboards,  in  addition  to  complying  with 
paragraph  (a)  of  this  section,  the  following 
equipment  shall  be  required : 

111.30-15(c)(l)  An  unfused  genera- 
tor switch  or  links  which  will  completely  dis- 
connect the  generator  and  its  circuit  breaker 
from  the  bus.  This  disconnecting  means  need 
not  be  provided  if  the  generator  circuit 
breaker  is  of  the  drawout  type  which  either 
disconnects  all  conductors,  or,  in  the  case  of 
dual    voltage    systems,    disconnects    all    un- 
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grounded  conductors  and  is  supplemented  by 
a  switch  or  disconnecting  links  in  the  genera- 
tor neutral  conductor.  For  generators  and 
switchboards  in  separate  spaces  see  section 
111.50-5(a)(l). 

111.30-15(c)(2)  An  ammeter  for  each 
generator  with  a  selector  switch  to  read  the 
current  of  each  phase. 

111.30-15(c)(3)  A  voltmetei-  for  each 
generator  with  voltmeter  switch  for  connect- 
ing the  voltmeter  to  read  generator  voltage  of 
each  phase  and  bus  voltage  of  one  phase; 
where  a  shore  connection  is  installed,  one  of 
these  voltmeter  switches  shall  provide  also 
for  reading  voltage  of  each  phase  of  the  shore 
connection. 

111.30~15(c)(4)  A  synchroscope  and 
synchronizing  lamps  with  selector  switch  to 
provide  for  paralleling  in  any  combination. 

111.30-15(c)(5)  Control  for  prime 
mover  speed  for  paralleling. 

111.30-15(c)(6)  An  indicating  watt- 
meter for  each  generator  arranged  for  paral- 
lel operation. 

111.30-15(c)(7)  A  frequency  meter 
with  selector  switch  to  connect  to  any  gen- 
erator, 

111.30-15(c)(8)  A  field  rheostat  for 
each  generator  and  each  exciter. 

111.30-15(c)(9)  A  double-pole  field 
switch  with  discharge  clips  and  resistor  for 
each  generator. 

Note  :  For  generators  with  variable  voltage  exciters 
or  rotary  amplifier  exciters,  each  controlled  by  a  volt- 
age regulator  unit  acting  on  the  exciter  field,  the  field 
switch,  the  discharge  resistor  and  the  generator  field 
rheostat  may  be  omitted. 

111.30-15(c)(10)  A  pilot  lamp  for 
each  generator  connected  between  generator 
and  circuit  breaker. 

111.30-15(c)(ll)  A  voltage  regulator 
complete  with  all  accessories,  including  a  volt- 
age regulator  functional  cutout  switch. 

111.30-15(c)(12)  Adequate  means  for 
ground  detection. 

111.30-15(c)(12)(i)  For  unground- 
ed systems,  see  section  111.30-15(b)(7)  for  de- 
tails of  the  ground  indicator  lamps. 

111.30-15(c)(12)(ii)  For  dual-volt- 
age, grounded-neutral,  alternating  current 
distribution  systems,  an  ammeter  shall  be 
provided  to  indicate  current  flowing  in  the 
ground  connection.  The  ammeter  shall  have  a 
full  scale  range  of  10  amperes.  An  ammeter 
switch  of  the  spring  return  to  "on"  (ammeter 
read)  type  shall  be  provided.  Where  the  am- 
meter is  located  remote  from  the  ground  con- 
nection and  a  current  transformer  is  used,  a 
suitable  protective  device  shall  be  provided 


near  the  current  transformer  to  prevent  high 
voltage  in  the  event  of  an  open  circuit.  The 
ammeter  and  associated  equipment  shall  be 
capable  of  sustaining  without  damage  the 
maximum  fault  current  available. 

111.30-15(c)(13)  A  circuit  breaker  or 
fused  switch  for  each  shore  power  feeder  in- 
stalled, with  a  pilot  light  connected  to  the 
shore  side  thereof. 

111.30—20      Emergency  and   interior  commu- 
nication switchboards 

Emergency  and  interior  communication 
switchboards  when  fitted  shall  comply  with 
the  applicable  provisions  of  section  111.30-15 
and  of  part  112  of  this  subchapter. 

1 1 1 .30-30     Tests  for  switchboards 

111.30-30(a)  Switchboards  shall  meet 
the  test  requirements  of  section  35,  American 
Bureau  of  Shipping  Rules  for  the  Classifica- 
tion and  Construction  of  Steel  Vessels. 

111.35      ELECTRIC  PROPULSION 
111.35—1       Electric  couplings 

11 1.35-1  (a)      Enclosure      and      ventilation. 

Electrical  couplings  shall  be  enclosed  and  ven- 
tilated as  required  for  generators.  All  wind- 
ings shall  be  specially  treated  to  resist  mois- 
ture, oil,  and  salt  air. 

111. 35-1  (b)  Accessibility  for  repairs.  The 
couplings  should  be  designed  to  permit  re- 
moval as  a  unit  without  moving  the  engine. 

1 1 1 .35-1  (c)  Excitation.  Excitation  should 
be  provided  as  for  propulsion  generators  and 
motors. 

1 1 1 .35-1  (d)  Nameplates.  All  electric  pro- 
pulsion couplings  shall  be  fitted  with  name- 
plates  of  corrosion-resistant  material.  The 
nameplates  shall  be  marked  with  the  follow- 
ing information : 

111.35-l(d)(l)  Manufacturer's  type 
and  frame  designation ; 

1 1 1 .35-1  (d)  (2)     Output  (hp) ; 

1 11. 35-1  (d) (3)     Kind  of  rating ; 

11 1.35-1  (d)(4)  Design  ambient  tem- 
perature ; 

111.35-l(d)(5)  Temperature  rise  at 
rated  load; 

1 1 1.35-1  (d)  (6)  Revolutions  per  minute 
at  rated  load ; 

111.35-l(d)(7)     Voltage; 

111.35-l(d)(8)     Exciter  voltage ;  and, 

111.35~l(d)(9)  Exciting  current  in 
amperes  at  rated  load. 

1 11. 35-1  (e)  Temperature  limitations.  The 
limits  of  temperature  rise  should  be  the  same 
as  for  alternating-current  generators,  except 
that  when  a  squirrel-cage  element  is  used  the 
temperature  of  this  element  may  reach  such 
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values  as  are  not  injurious.  Depending  upon 
the  cooling  arrangements  the  maximum  tem- 
perature rise  may  occur  at  other  than  full 
load  rating  so  that  heat  runs  will  require  spe- 
cial consideration ;  for  this  purpose,  when  an 
integral  fan  is  fi1:ted  the  coupling  tempera- 
tures should  not  exceed  these  limits  when  op- 
erated continuously  at  70  percent  of  full  load 
r.p.m.,  full  excitation  and  rated  torque. 

1 1 1 .35-1  (f)  Electric  coupling  control  equip- 
ment. Electric  coupling  control  equipment 
should  be  combined  with  the  prime-mover 
speed  and  reversing  control  and  should  include 
a  two-pole  disconnect  switch,  short  circuit  pro- 
tection only,  ammeter  for  reading  coupling 
current,  discharge  resistor  and  interlocking  to 
prevent  energizing  the  coupling  when  the 
prime-mover  control  levers  are  in  an  inappro- 
priate position. 

111.35-5      Electric  propulsion  control 

111.35-5(a)  General.  The  arrangement 
of  bus  bars  and  wiring  on  the  back  of  propul- 
sion control  assemblies  should  be  such  that  all 
parts,  including  the  connections,  are  accessi- 
ble. Adequate  clearance  should  be  provided  be- 
tween parts  of  opposite  polarity  and  between 
live  parts  and  ground  to  prevent  arcing.  All 
nuts  and  connections  should  be  fitted  with 
locking  devices  to  prevent  loosening  due  to  vi- 
bration. 

111.35-5lb)  Prime  mover  control.  Where 
required  by  the  system  of  control,  means 
should  be  provided  at  the  control  assembly  for 
controlling  the  prime-mover  speed  and  for 
mechanically  tripping  the  throttle  valve. 

111.35-5(c)  Protection.  The  control  as- 
sembly should  be  protected  at  the  sides  and 
back,  by  a  wire  mesh,  expanded  metal  grill, 
or  other  means  if  a  bulkhead  does  not  per- 
form this  function.  The  access  doors  to  high 
voltage  compartments  should  be  interlocked 
to  prevent  opening  unless  the  main  generator 
field  circuit  is  de-energized.  A  warning  plate 
giving  the  maximum  voltage  inside  the  en- 
closure should  be  provided  on  all  doors  enter- 
ing the  enclosure.  Where  steam  and  oil  gages 
are  mounted  on  the  main  control  assembly, 
provision  should  be  made  so  that  the  steam  or 
oil  will  not  come  in  contact  with  the  ener- 
gized parts  in  case  of  leakage. 

1 1 1 .35-5(d)  Switches.  All  switches  are  to 
be  arranged  for  manual  operation  and  so  de- 
signed that  they  will  not  open  under  ordinary 
shock  or  vibration ;  contactors,  however,  may 
be  operated  pneumatically,  by  solenoids,  or  by 
other  means  in  addition  to  the  manual  method 
which  should  be  provided  unless  otherwise  ap- 
proved. Generator  and  motor  switches  should 
preferably  be  of  the  air-break  type  but  for  al- 


ternating-current systems,  where  they  should 
be  designed  to  open  full  load  current  at  full 
voltage,  oil-break  switches  using  nonflamma- 
ble liquid  may  be  used  if  provided  with  leak- 
proof  nonspilling  tanks.  Where  necessary,  field 
switches  should  be  arranged  for  discharge  re- 
sistors, unless  discharge  resistors  are  perman- 
ently connected  across  the  field.  For  alternat- 
ing-current systems,  means  should  be  provided 
for  de-energizing  the  excitation  circuits  by  the 
unbalance  relay  and  ground  relay. 

1 1 1 .35-5(e)  Interlocks.  All  levers  for  op- 
erating contactors,  line  switches,  field 
switches,  and  similar  devices  should  be  inter- 
locked to  prevent  their  improper  operation. 
Interlocks  should  be  provided  with  the  field 
lever  to  prevent  the  opening  of  any  main  cir- 
cuits without  first  reducing  the  field  excitation 
to  zero,  except  that  when  the  generators  simul- 
taneously supply  power  to  an  auxiliary  load 
apart  from  the  propulsion,  the  field  excitation 
need  only  be  reduced  to  a  low  value. 

1 1 1 .35-5(f)  Instruments  and  markings. 
The  necessary  instruments  to  indicate  existing 
conditions  at  all  times  are  to  be  provided  and 
mounted  on  the  control  panel  convenient  to 
the  operating  levers  and  switches.  Instru- 
ments and  other  devices  mounted  on  the 
switchboard  are  to  be  plainly  labeled  and  the 
instruments  provided  with  a  distinguishing 
mark  to  indicate  full  load  conditions.  Metallic 
cases  of  all  permanently  installed  instruments 
and  the  secondary  windings  of  instrument 
transformers  shall  be  permanently  grounded. 

1 1 1 .35-5(g)  Locations.  Either  wheelhouse 
or  engineroom  control  may  be  used ;  however, 
when  wheelhouse  control  is  used  an  arrange- 
ment shall  be  provided  whereby  the  propulsion 
equipment  can  also  be  controlled  from  the 
engineroom,  except  when  otherwise  approved 
for  small  vessels  for  limited  service.  When  the 
equipment  is  arranged  for  control  from  two 
or  more  stations,  a  selector  switch  shall  be 
provided  for  connecting  the  control  circuit  to 
the  delegated  station  controller.  This  selector 
switch  shall  be  interlocked  to  prevent  transfer 
of  the  control  without  removing  power  and  to 
prevent  restarting  from  the  incoming  control 
station  until  the  control  is  first  returned  to 
the  "Off"  position. 

111.35-5(h)      Indicators. 

111.35-5(h)(l)  When  two  or  more  con- 
trol stations  are  provided,  indicating  lights 
should  be  located  at  each  control  to  show  the 
station  which  is  in  control. 

111.35-5(h)(2)  When  two  or  more 
more  control  stations  are  provided,  additional 
indicating  lights  should  be  located  at  each  con- 
trol station,  except  at  the  engineroom  control. 
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to  show  whether  the  field  circuits  are  ener- 
gized or  de-energized. 

111.35-5(h)(3)  A  propeller  shaft  speed 
indicator  should  also  be  provided  at  each  con- 
trol station. 

ni.35-5(i)  Multiple  units.  Systems  hav- 
ing two  or  more  propulsion  generators  or  two 
or  more  motors  on  one  propeller  shaft  should 
be  so  arranged  that  any  unit  may  be  cut  out 
of  service  without  preventing  the  operation  of 
the  remaining  units. 

111.35— 5(j)  Ground  detection  and  protec- 
tion from  electrical  faults.  Ground  detection  to- 
gether with  means  of  protecting  the  propul- 
sion generators  and  motors  from  electrical 
faults  should  be  provided.  For  alternating- 
current  systems,  the  grounding  arrangement 
of  the  generator  neutral  should  limit  the  cur- 
rent at  full  load  voltage  to  not  more  than  20 
amperes  upon  a  fault  to  ground  in  the  propul- 
sion system.  Phase  unbalance  and  ground  re- 
lays should  be  provided  which  will  open  the 
generator  and  motor  field  circuits  upon  the 
occurrence  of  a  fault.  For  direct-current  sys- 
tems the  ground  detector  may  consist  of  a 
voltmeter  or  lights.  Provision  should  be  made 
for  protection  against  severe  overloads,  ex- 
cessive currents,  and  electrical  faults  likely  to 
result  in  damage  to  the  plant.  Protective 
equipment  should  be  capable  of  being  so  set 
as  not  to  operate  on  the  overloads  or  overcur- 
rents  experienced  in  a  heavy  seaway  or  when 
maneuvering. 

111.35-5(k)  Features  for  other  services. 
If  the  propulsion  generator  is  used  for  other 
purposes  than  for  propulsion,  such  as  dredg- 
ing, cargo  oil  pumps,  and  other  special  ser- 
vices, overload  protection  in  the  auxiliary  cir- 
cuit and  means  for  making  voltage  adjust- 
ments should  be  provided  at  the  control  board. 
When  propulsion  alternating-current  genera- 
tors are  used  for  other  services  for  operation 
in  port,  the  port  excitation  control  should  be 
provided  with  a  device  that  should  operate  just 
below  normal  idling  speed  of  the  generator  to 
automatically  remove  excitation. 

1 1 1 .35-5(1)  Propulsion  control  appara- 
tus shall  meet  the  test  requirements  of  section 
35  of  the  American  Bureau  of  Shipping  "Rules 
for  Building  and  Classing  of  Steel  Vessels". 

1 1 1 .40      DISTRIBUTION  PANELBOARDS  (SWITCH- 
BOARD AND  PANELBOARD  TYPES) 

111.40—1  General  requirements 
1 1 1 .40-1  (a)  Location.  Panelboards  should 
be  located  in  accessible  positions  and  not  in 
such  spaces  as  bunkers,  storerooms,  cargo 
holds,  compartments  allotted  alternately  to 
passengers  or  cargo  or  locations  exposed  to 


the  weather. 

1 11. 40-1  (b)  Enclosure.  The  enclosure  of 
distribution  panelboards  shall  be  as  follows: 
111.40-l(b)(l)  Switchboard  ]ti/?)e.  Dis- 
tribution panels  of  the  switchboard  type,  un- 
less installed  in  machinery  spaces  or  in  com- 
partments assigned  exclusively  to  electric 
equipment  and  accessible  only  to  qualified  per- 
sonnel, shall  be  completely  enclosed  or  other- 
wise protected  against  accidental  contact  and 
unauthorized  operation. 

11 1.40-1  (b)(2)  Panelboard  type.  Pan- 
elboards not  exposed  to  moisture,  and  particu- 
larly flush  mounted  panelboards  in  way  of 
joiner  work  in  passenger  and  crew  accommo- 
dations and  public  spaces,  may  be  of  nonwater- 
tight  construction.  Elsewhere  panelboards 
generally  shall  be  of  dripproof  construction. 

111.40-l(b)(3)  Watertight  panelboards. 
Where  panelboards  must  be  located  where  a 
watertight  enclosure  is  necessary,  the  switches 
shall  be  externally  operative. 

1 11. 40-1  (c)  Locking.  The  cabinet  or  en- 
closing case  of  panelboards  shall  be  locked 
closed  where  accessible  to  passengers. 

1 11. 40-1  (d)  Construction.  Switchboard 
type  panelboards  shall  conform  to  the  applic- 
able requirements  of  subpart  111.30  except 
that  units  constructed  to  be  completely  serv- 
iced from  the  front  need  not  be  accessible  from 
the  rear.  Unspecified  panelboard  construction 
details  shall  conform  with  the  requirements  of 
Underwriters'  Laboratories,  Inc.,  Standard 
for  Panelboards. 

111.40-1(e)  Switching  devices.  Panel- 
boards  for  distribution  to  motors,  appliances, 
lighting,  or  other  branch  circuits,  except  gen- 
eral alarm  circuits,  shall  be  fitted  with  multi- 
pole  switches  or  circuit  breakers  having  a  pole 
for  each  conductor.  Ovei'current  protection 
shall  be  provided  for  each  ungrounded  con- 
ductor of  feeders  and  each  conductor  of 
branch  circuits.  For  setting  of  overcurrent  de- 
vices see  subpart  111.50.  The  rating  of  the 
disconnecting  device  shall  be  coordinated  with 
the  voltage  and  current  requirements  of  the 
load,  and  in  no  case  less  than  30  amperes. 

1 11. 40-1  (f)  Overcurrent  protection  of  and 
number  of  overcurrent  devices  on  one  panel- 
board.  Not  more  than  42  overcurrent  devices 
of  a  lighting  or  appliance  branch  circuit  panel- 
board  shall  be  installed  in  any  one  cabinet. 
Panelboards  supplying  lighting  and  appli- 
ance branch  circuits  and  panelboards  having 
switching  devices  rated  at  30  amperes  or  less 
shall  have  overcurrent  protection  not  in  ex- 
cess of  200  amperes. 

111.40-1(g)  Relative  arrangement  of 
switches     and     fuses.     Panelboards     having 
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switches  on  the  load  side  of  any  type  of  fuses 
shall  not  be  installed. 

m.40-l(h)  Directory.  Panelboard 
switching  units  shall  be  numbered  and  the 
panelboard  provided  with  a  circuit  directory 
card  and  cardholder.  After  installation  the 
directory  card  shall  be  marked  for  each  cir- 
cuit with  the  circuit  designation,  description 
of  load  served,  and  the  rating  or  setting  of  the 
appropriate  overcurrent  protective  device. 

ni.50      OVERCURRENT  PROTECTION 

111.50—1      Installation  of  overcurrent  protec- 
tive devices. 

11 1.50-1  (a)  General  requirements.  Over- 
current  protection  for  conductors  is  provided 
for  the  purpose  of  opening  the  electric  circuit 
if  the  current  reaches  a  value  which  will  cause 
an  excessive  or  dangerous  temperature  in  the 
conductor  or  conductor  insulation.  A  grounded 
conductor  is  considered  to  be  protected  from 
overcurrent  if  a  protective  device  of  a  suitable 
rating  or  setting  is  provided  in  each  un- 
grounded conductor  of  the  same  circuit,  except 
as  otherwise  required  by  paragraph  (d)  of  this 
section.  For  the  minimum  size  of  the  grounded 
neutral  conductor  of  a  multiwire  feeder  see 
Table  111.60-10. 

1 1 1 .50-1  (b)  Overcurrent  protection  of  con- 
ductors. Conductors  shall  be  protected  in  ac- 
cordance with  their  current-carrying  capaci- 
ties, as  given  in  Tables  111.60-l(e)(l)(i)  and 
111.60-l(e)(l)(ii),  except  as  follows : 

111.50-l(b)(l)  Fuses.  If  the  allowable 
current-carrying  capacity  of  the  conductor 
does  not  correspond  to  a  standard  size  fuse,  the 
next  larger  size  or  rating  may  be  used  but  not 
exceeding  150  percent  of  the  allowable  cur- 
rent-carrying capacity  of  the  conductor.  Plug 
fuses  and  fuseholders  (see  paragraph  111.50- 
15(b))  shall  not  be  used  in  circuits  exceeding 
125  volts  between  conductors.  The  screw  shell 
of  plug-type  fuseholders  shall  be  connected  to 
the  load  of  the  circuit. 

111.50-l(b)(2)  Circuit  breakers.  If  the 
allowable  current-carrying  capacity  of  the 
conductor  does  not  correspond  to  a  standard 
rating  of  circuit  breakers,  the  next  larger  rat- 
ing may  be  used  but  not  exceeding  150  percent 
of  the  allowable  current-carrying  capacity  of 
the  conductor.  The  effect  of  the  temperature 
on  the  operation  of  thermally  controlled  cir- 
cuit breakers  should  be  taken  into  considera- 
tion in  the  application  of  such  circuit  breakers 
when  they  are  subjected  to  extremely  low  or 
extremely  high  temperatures. 

1 1 1 .50-1  (c)  Thermal  devices.  Thermal  cut- 
outs, thermal  relays,  and  other  devices  not 
designed  to  open  short  circuits,  shall  not  be 


used  for  protection  of  conductors  against  over- 
current  due  to  short  circuits  or  grounds,  but 
may  be  used  to  protect  motor  branch  circuit 
conductors  from  overload  if  said  devices  are 
protected  in  accordance  with  paragraph  111.- 
70-15(m). 

1 11. 50-1  (d)  Ungrounded  conductors.  An 
overcurrent  device  (fuse  or  overcurrent  trip 
unit  of  a  circuit  breaker)  shall  be  placed  in 
each  ungrounded  conductor.  A  branch  switch 
or  circuit  breaker  shall  open  all  conductors  of 
the  circuit,  including  grounded  conductors. 
Individual  single  pole  circuit  breakers  with 
operating  handles  yoked  together  may  be  used 
for  the  protection  of  each  conductor  of  un- 
grounded two-wire  circuits. 

111.50-1(e)  Grounded  conductor.  No 
overcurrent  device  shall  be  placed  in  any  per- 
manently grounded  conductor,  except  as  per- 
mitted in  this  paragraph. 

111.50-l(e)(l)  Simultaneous  opening. 
When  the  overcurrent  device  simultaneously 
opens  all  conductors  of  the  circuit. 

111.50-l(e)(2)  Motor-running  protec- 
tion. For  motor-running  protection  as  pro- 
vided in  paragraphs  111.70-15(1)  and  (j). 

111.50—5      Location     of    overcurrent    protec- 
tive devices 

111.50-5{a)  Location  in  circuit.  Overcur- 
rent devices  shall  be  located  at  the  point  where 
the  conductor  to  be  protected  receives  its  sup- 
ply, except  as  provided  by  this  paragraph. 

111.50-5(a)(l)  The  generator  overcur- 
rent protective  device  shall  be  located  on  the 
ship's  service  generator  switchboard  when  the 
generator  and  switchboard  are  located  in  the 
same  space  or  when  the  generator  and  switch- 
board are  located  in  different  spaces  but  not 
separated  by  more  than  25  feet.  When  the  gen- 
erator and  switchboard  are  located  in  differ- 
ent spaces  and  separated  by  more  than  25  feet, 
the  generator  overcurrent  protective  device 
shall  be  located  in  the  same  space  as  the  gen- 
erator. 

111.50-5(a)(2)  The  overcurrent  protec- 
tion for  shore  connection  conductors  shall  be 
located  on  the  switchboard  to  which  connected. 

111.50-5(a)(3)  If  the  overcurrent  de- 
vice protecting  the  larger  conductors  also  pro- 
tects the  smaller  conductors  in  accordance 
with  Tables  111.60-l(e)(l)(i)  and  111.60-l(e) 

(l)(ii). 

111.50-5(a)(4)  If  the  smaller  conduc- 
tors have  a  current-carrying  capacity  of  not 
less  than  the  sum  of  the  allowable  current- 
carrying  capacities  for  the  conductors  of  the 
one  or  more  circuits  or  loads  supplied,  and  the 
tap  is  not  over  5  feet  long  and  does  not  extend 
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beyond  the  switchboard,  panelboard,  or  con- 
trol device  which  it  supplies. 

111.50-5(a)(5)  If  the  smaller  conduc- 
tors have  a  current-carrying  capacity  at  least 
one-third  that  of  the  conductor  from  which 
they  are  supplied,  and  provided  the  tap  is  suit- 
ably protected  from  mechanical  injury,  is  not 
over  25  feet  long,  and  terminates  in  a  single 
circuit  breaker  or  set  of  fuses  which  will  limit 
the  load  on  the  tap  to  that  allowed  by  Tables 
111.60-l(e)(l)(i)  and  111.60-l(e)(l)(ii).  Be- 
yond this  point  the  conductors  may  supply  any 
number  of  circuit  breakers  or  sets  of  fuses. 

m.50-5(b)  Location  on  vessel.  Overcur- 
rent  devices  shall  be  located  where  they  will 
be  readily  accessible ;  not  exposed  to  mechani- 
cal injury;  not  in  the  .vicinity  of  easily  igniti- 
ble  material  nor  where  explosive  gas  or  vapor 
may  accumulate ;  and,  preferably  in  combina- 
tion with  distribution  panelboards,  switch- 
boards, motor  controllers,  and  similar  electri- 
cal equipment. 

1 1 1 .50-10      Enclosures  for  overcurrent  protec- 
tive devices 

m. 50-1 0(a)  General.  Overcurrent  de- 
vices shall  be  enclosed  in  metal  boxes  or  cabi- 
nets, unless  a  part  of  a  specially  approved  as- 
sembly which  affords  equivalent  protection,  or 
unless  mounted  on  switchboards,  panelboards, 
or  controllers  located  in  compartments  or  en- 
closures free  from  easily  ignitable  material 
and  accessible  only  to  qualified  persons.  The 
operating  handle  of  a  circuit  breaker  may  be 
accessible  without  opening  a  door  or  cover. 

1 1 1 .50-10(b)  Exposed  to  weather.  Enclo- 
sures for  overcurrent  devices  shall  not  be  in- 
stalled in  locations  exposed  to  the  weather,  un- 
less unavoidable,  in  which  case  the  enclosure 
shall  be  watertight. 

111.50— 10(c)  Disconnection  of  fuses  and 
thermal  cutouts.  Disconnecting  means  shall  be 
provided  on  the  supply  side  of  and  adjacent  to 
all  cartridge  fuses  or  thermal  cutouts  so  that 
each  individual  circuit  containing  fuses  or 
thermal  cutouts  can  be  independently  discon- 
nected from  the  source  of  electrical  energy  ex- 
cept as  indicated  in  this  paragraph. 

111.50-10(c)(l)  Instrument  fuses  lo- 
cated on  switchboards  operating  at  potentials 
not  exceeding  600  volts  need  not  have  a  dis- 
connecting device  provided  a  fuse  puller  is 
available. 

111.50-10(c)(2)  A  single  disconnecting 
means  may  be  used  to  disconnect  a  group  of 
circuits  each  protected  by  fuses  or  thermal 
cutouts  under  the  conditions  described  in  par- 
agraph 111.70-30(0). 

111.50-10(c)(3)  No  disconnect  means 
shall  be  provided  for  general  alarm  feeders 


and   branch  circuits  covered  by  paragraph 
113.25-10(b)  of  this  chapter. 

111.50— 10(d)  Arcing  or  suddenly  moving 
parts.  Arcing  or  suddenly  moving  parts  shall 
comply  with  the  requirements  of  this  para- 
graph. 

111.50-10(d)(l)  Fuses  and  circuit 
breakers  shall  be  so  located  or  shielded  that 
persons  will  not  be  burned  or  otherwise  in- 
jured by  their  operation. 

111.50-10(d)(2)  Handles  or  levers  of 
circuit  breakers,  and  similar  parts  which  may 
move  suddenly  in  such  a  way  that  persons  in 
the  vicinity  are  liable  to  be  injured  by  being 
struck  by  them,  shall  be  guarded  or  isolated. 

111.50—15      Construction  and  use  of  overcur- 
rent devices 

11 1.50-1 5(a)  Fuse  types  prohibited.  Plug 
fuses  of  the  Edison-base  type  and  renewable 
link  cartridge-type  fuses  shall  not  be  used. 

11 1.50-1 5(b)  Plug  fuses  and  fuseholders 
of  Type  S.  Plug  fuses  and  fuseholders  of  Type 
S  may  be  employed  for  applications  at  not  over 
125  volts;  0  to  15  amperes;  16  to  20  amperes, 
and  21  to  30  amperes. 

11 1.50-1 5(c)  Cartridge  fuses  and  fuse- 
holders.  National  Electrical  Code  standard 
nonrenewable  cartridge  fuses  may  be  used  for 
applications  not  exceeding  600  volts,  0  to  600 
amperes.  Special  cartridge  fuses  may  be  used 
in  instruments  and  the  like  when  specifically 
approved. 

1 1 1 .50—1 5(d)  Construction  and  marking  of 
fuses.  Fuses  shall  be  constructed  in  accordance 
with  Underwriters'  Laboratories,  Inc.,  "Stand- 
ard for  Fuses."  Standard  cartridge  fuses  shall 
be  marked  with  the  label  of  Underwriters' 
Laboratories,  Inc.  Special  cartridge  fuses  shall 
be  inspected  under  Underwriters'  Laborator- 
ies, Inc.,  reexamination  service. 

111.50-15(e)  Circuit  breakers.  Circuit 
breakers  shall  conform  to  the  requirements 
contained  in  this  paragraph. 

111. 50-15(e){l)  Met}}  od  of  ope  ration.  In 
general,  circuit  breakers  shall  be  capable  of 
being  closed  or  opened  by  hand  without  em- 
ploying any  other  source  of  power,  although 
normal  operation  may  be  by  other  power  such 
as  electrical,  pneumatic,  and  the  like.  Large 
circuit  breakers  which  are  to  be  closed  and 
opened  by  electrical,  pneumatic,  or  other  pow- 
er shall  be  capable  of  being  closed  by  hand  for 
maintenance  purposes  and  shall  also  be  capa- 
ble of  being  tripped  by  hand  under  load  with- 
out the  use  of  power. 

111.50-15(e)(2)  Injury  to  opeiator.  Cir- 
cuit breakers  shall  be  arranged  and  mounted 
so  that  their  operation  is  not  likely  to  injure 
the  operator. 
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111.50-15(e)(3)  Indication.  Circuit 
breakers  shall  indicate  whether  they  are  in  the 
open  or  closed  position. 

111.50-15(e)(4)  Nontamperable.  An  air 
circuit  breaker,  used  for  branch  circuits,  shall 
be  of  such  design  that  any  alteration  of  its  trip 
point  (calibration),  or  in  the  time  required  for 
its  operation,  will  be  difficult. 

111.50-15(e)(5)  Marking.  Circuit  break- 
ers shall  be  marked  with  their  rating  in  such 
a  manner  that  the  marking  will  be  visible  after 
installation. 

111.50-15(e)(6)  Construction  and  inter- 
rupting rating.  The  construction  and  rating  of 
feeder  and  branch-circuit  circuit  breakers 
rated  not  more  than  600  amperes  and  not 
more  than  600  volts  shall  conform  with  the 
requirements  of  Underwriters'  Laboratories, 
Inc.,  Standard  for  Branch  Circuit  and  Serv- 
ice Circuit  Breakers",  except  as  indicated  in 
this  subparagraph. 

111.50-15(e)(6)(i)  Circuit  breakers 
installed  in  enginerooms,  boilerrooms  and  aux- 
iliary machinery  spaces  shall  be  calibrated  for 
an  ambient  temperature  of  50°  C.  and  circuit 
breakers  so  calibrated  may  be  used  in  other 
locations. 

111.50-15(e)(6)(ii)  Circuit  breakers 
with  interrupting  ratings  of  over  10,000  am- 
peres should  be  rated  according  to  the  applic- 
able National  Electrical  Manufacturers  As- 
sociation standard. 

111.50-15(e)(7)  Removable  from  front. 
Circuit  breakers  of  the  molded-case  type  when 
installed  on  generator  or  distribution  switch- 
boards shall  be  mounted  or  arranged  in  such 
a  manner  that  the  circuit  breaker  may  be  re- 
moved from  the  front  without  first  disconnect- 
ing copper  or  cable  connections  or  deenergiz- 
ing  the  supply. 

111.50-20      Interrupting  rating  of  fuses  and 
circuit  breakers. 

in.50-20(a)  General.  All  circuit  break- 
ers and  all  fuses  shall  have  sufficient  interrupt- 
ing capacity  to  interrupt  the  maximum  short 
circuit  current  available  at  the  point  of  appli- 
cation of  the  circuit  breaker  or  fuse  in  the 
electrical  system.  This  paragraph  does  not 
prohibit  the  use  of  circuit  breakers  incorpo- 
rating current  limiting  fuses. 

111.50-20(b)  Current  limiting  fuses.  If  a 
current  limiting  fuse  is  used  its  selection  and 
application  shall  be  governed  by  the  follow- 
ing design  parameters : 

111.50-20(b)(l)  The  maximum  fuse 
rating  shall  be  selected  which  will  give  ade- 
quate protection,  on  fault  currents,  to  the  de- 
vice it  backs  up.  In  no  case  shall  the  device 
being  backed  up  be  called  upon  to  interrupt 


fault  currents  in  excess  of  90  percent  of  its 
interrupting  rating. 

111.50-20(b)(2)  Fault  currents  cleared 
by  the  device  backed  up  shall  not  cause  dam- 
age or  any  change  in  the  time-current  charac- 
teristics of  the  current-limiting  fuse. 

111.50-20(b)(3)  Fuses  should  be  so  ap- 
plied that  single-phase  operation  of  any  three- 
phase  connected  motor  will  be  precluded. 

111.50-20(c)  Calculation  of  short-circuit 
currents.  The  available  short-circuit  current 
should  be  determined  from  the  aggregate  con- 
tribution of  all  generators  that  can  be  simul- 
taneously operated  in  parallel  and  of  the  larg- 
est motor  load  which  can  be  expected  to  be 
in  operation,  with  a  three-phase  fault  on  the 
load  terminals  of  the  protective  device.  Under 
these  conditions,  three-pole  circuit  breakers 
should  be  selected  on  the  basis  of  the  average 
asymmetrical  rms  value  of  the  currents  in  the 
three  phases ;  fuses  should  be  selected  on  the 
basis  of  the  maximum  asymmetrical  rms  value 
of  current  occurring  in  any  of  the  three  phases. 
Detailed  short-circuit  current  calculations 
should  be  submitted  for  all  systems  with  an 
aggregate  generating  capacity  in  excess  of  750 
kilowatts.  For  smaller  systems  when  calcula- 
tions are  not  submitted  and  for  preliminary 
purposes  on  all  systems,  the  following  short- 
circuit  currents  are  assumed  unless  unusual 
machine  subtransient  reactances  are  specified 
or  known  to  exist. 

111.50-20(c)(l)  The  maximum  short- 
circuit  current  of  a  direct-current  system  will 
be  assumed  to  be  equal  to  10  times  the  aggre- 
gate normal  rated  generator  currents  plus  six 
times  the  aggregate  normal  rated  current  of 
all  motors  which  may  be  in  operation. 

111.50-20(c)(2)  The  maximum  asym- 
metrical short-circuit  current  for  AC  systems 
shall  be  assumed  to  be  equal  to  10  times  the 
aggregate  normal  rated  generator  currents 
plus  four  times  the  aggregate  normal  rated 
current  of  all  motors  which  may  be  in  opera- 
tion. 

111.50-20(c)(3)  The  average  asymmet- 
rical short-circuit  current  for  AC  systems 
shall  be  assumed  to  be  equal  to  8I/2  times  the 
aggregate  normal  rated  generator  currents 
plus  31/2  times  the  aggregate  normal  rated 
current  of  all  motors  which  may  be  in  opera- 
tion. 

1 1 1 .50-25      System  protection 

1 1 1 .50-25(a)  General.  Insofar  as  is  pos- 
sible, the  selection,  arrangements  and  per- 
formance of  the  various  overcurrent  protec- 
tive devices  should  be  made  with  the  follow- 
ing objectives  in  mind : 

111.50-25(a)(l)  Continuity  of  service. 
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Continuity  of  service  under  short-circuit  con- 
ditions through  the  selective  operation  of  the 
various  protective  devices. 

111.50-25(a)(2)  High-speed  clearance. 
High-speed  clearance  of  low  impedance  short 
circuits  in  order  that  short-circuit  currents  of 
large  magnitude  will  cause  minimum  damage 
to  the  system  and  equipment  and  minimize  the 
hazard  of  fire. 

111.55      SWITCHES  AND  CIRCUIT  BREAKERS 
111.55—1      General  requirements 

111.55-1(a)      Grounded     conductor.    No 

switch  or  circuit  breaker  shall  disconnect 
the  grounded  conductor  of  a  circuit  unless 
the  switch  or  circuit  breaker  simultaneously 
disconnects  the  ungrounded  conductor  or 
conductors. 

111.55— Kb)  Three-way  and  four-way 
switches.  Three-way  and  four-way  switches 
shall  be  so  wired  that  all  switching  is  done 
only  in  the  ungrounded  circuit  conductor. 

1 1 1 .55-1  Ic)  Enclosures.  Switches  and  cir- 
cuit breakers,  except  pendent  and  surface-type 
snap  switches  and  knife  switches  mounted  on 
an  open-faced  switchboard  or  panelboard,  shall 
be  of  the  externally  operative  type  enclosed 
in  metal  boxes  or  cabinets. 

1 11. 55-1  (d)      Knife  switches 

111.55-l(d)(l)  Single-throw  knife 
switches  shall  be  so  placed  that  gravity  will 
not  tend  to  close  them.  Double-throw  knife 
switches  may  be  mounted  so  that  the  throw 
will  be  either  vertical  or  horizontal  as  pre- 
ferred, but,  if  the  throw  be  vertical,  a  locking 
device  shall  be  provided  which  will  insure  the 
blade  remaining  in  the  open  position  when  so 
set. 

11 1.55-1  (d)(2)  Knife  switches  rated  for 
more  than  1,200  amperes  at  250  volts  or  less, 
and  for  more  than  600  amperes  at  251  to  600 
volts,  shall  be  used  only  as  isolating  switches 
and  shall  not  be  opened  under  load.  To  inter- 
rupt currents  greater  than  1,200  amperes  at 
250  volts  or  less,  or  600  amperes  at  251  to  600 
volts,  a  circuit  breaker  or  a  switch  of  special 
design  approved  for  such  purpose  shall  be 
used.  Knife  switches  of  lower  rating  may  be 
used  as  general  use  switches  and  may  be 
opened  under  load.  Motor-circuit  switches  may 
be  of  the  knife  switch  type.  (See  paragraphs 
111.70-30(d),  (e),  and  (f). 

111.55-l(d)(3)  Knife  switches,  unless 
of  the  double-throw  type,  shall  be  so  connected 
that  the  blades  are  dead  when  the  switch  is 
in  the  open  position. 

1 11. 55-1  (e)  Circuit  connections.  Circuits 
shall  be  connected  to  the  fuse  end  of  switches 
and  to  the  coil  end  of  circuit  breakers,  except 


that  generators  or  incoming  feeders  may  be 
connected  to  either  end  of  circuit  breakers. 

111.55— 1(f)  Accessibility  and  grouping. 
Switches  and  circuit  breakers,  so  far  as  prac- 
ticable, shall  be  readily  accessible  and  shall 
be  grouped. 

111.55— Kg)  Circuit  breakers  as  switches. 
A  circuit  breaker  operable  directly  by  apply- 
ing the  hand  to  a  lever  or  handle  may  serve  as 
a  switch  provided  it  has  the  number  of  poles 
required  for  such  switch. 

1 1 1 .55-1  (h)  Grounding  of  enclosures.  En- 
closures for  switches  or  circuit  breakers  shall 
be  grounded. 

1 1 1 .55-1  (i)  Rating  of  snap  switches.  Snap 
switches  shall  be  rated  as  described  in  this 
subparagraph  depending  upon  the  load  con- 
trolled. 

111.55-l(i)(l)  Non-inductive  loads.  For 
non-inductive  loads  other  than  tungsten-fila- 
ment lamps,  switches  shall  have  an  ampere 
rating  not  less  than  the  ampere  rating  of  the 
load. 

111.55-l(i)(2)  Tungsten-filament  lamp 
loads.  For  tungsten-filament  lamp  loads,  and 
for  combined  tungsten-filament  and  non-in- 
ductive loads,  switches  shall  have  a  "T"  rating 
not  less  than  the  ampere  rating  of  the  load. 

111.55-l{i)iS)I'nductiveloads. Switches 
controlling  inductive  loads  shall  have  an  am- 
pere rating  twice  the  ampere  rating  of  the 
load  unless  they  are  of  a  type  approved  as  part 
of  an  assembly  or  for  the  purpose  employed. 

111.55-l(i)(4)  Motor-circuit  switches. 
For  switches  controlling  motors  see  Section 
111.70-30. 

111.55-5      Detailed  requirements 

111.55-5(a)  Circuit  breakers.  Circuit 
breakers  shall  comply  with  paragraph  111.50- 
15(e). 

1 1 1 .55-5lb)  Knife  switches.  The  construc- 
tion of  knife  switches  shall  conform  to  the 
requirements  of  Underwriters'  Laboratories, 
Inc.,  "Standard  for  Knife  Switches". 

1 1 1 .55-5(c)  Snap  switches.  The  construc- 
tion of  snap  switches  shall  conform  with  the 
requirements  of  Underwriters'  Laboratories, 
Inc.,  "Standard  for  Snap  Switches,"  and  the 
switches  shall  be  so  labeled. 

111.55-5(d)  Enclosed  switches.  Enclosed 
switches  shall  conform  to  the  requirements 
of  Underwriters'  Laboratories,  Inc.,  "Stand- 
ard for  Enclosed  Switches,"  except  that  sheet 
metal  enclosures  shall  not  be  employed  for  use 
in  corrosive  locations  unless  one  of  the  condi- 
tions covered  in  this  subparagraph  is  com- 
plied with: 

111.55-5(d)(l)  The  enclosure  is  fabri- 
cated of  corrosion-resistant  material. 
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111.55-5(d)(2)  The  enclosure  is  fabri- 
cated of  sheet  steel  not  less  than  i^-inch  in 
thickness  and  hot  dip  galvanized  after  fabri- 
cation. 

111.55-5(d)(3)  The  enclosure  is  fabri- 
cated of  sheet  steel  not  less  than  yin-inch  in 
thickness  and  given  a  corrosion-resistant  fin- 
ish in  accordance  with  Section  110.15-40  of 
this  subchapter. 

111.60      WIRING  MATERIALS  AND  METHODS 
111.60-1       Electric  cable 

1 1 1 .60-1  (a)  General.  The  intent  and  pur- 
pose of  this  section  is  to  provide  that  conduc- 
tors shall  have  mechanical  strength,  insula- 
tion, and  current-carrying  capacity  adequate 
for  the  particular  conditions  under  which  they 
are  used. 

1 1 1 .60-1  (b)  Construction.  Electric  cables 
shall  be  constructed  and  tested  by  the  manu- 
facturer in  accordance  with  the  requirements 
of  section  18,  IEEE  Standard  No.  45. 

111.60-l(b)(l)     Classes  of  cables.  The 
classes  of  cables  covered  by  this  standard  are : 
111.60-l(b)(l)(i)     Lighting       and 
power  cables. 

111.60-1  (b)  (1)  (ii)      Multiconductor 

111.60-1  (b)  (1)  (iii)  Communication 
and  telephone  cable. 

111.60-l(b)(l)(iv)  Intercabin  tele- 
phone cable. 

111.60-l(b)(l)(v)    Switchboard  wire. 

111.60-l(b)(l)(vi)     Bell  wire. 
11 1.60-1  (b)(2)     Cable  classes  by  type  of 
insulation.  The  above  cables  are  classed  in  ac- 
cordance with  the  type  of  conductor  insulation 
as: 

111.60-l(b)(2)(i)  Rubber  insulated 
(75  C)  and  (85  C). 

111.60-l(b)(2)(ii)     Varnished  cloth. 

1 1 1 .60  - 1  (b)  (2)  (iii)  Asbestos-var- 
nished cloth. 

1 1 1.60-1  (b)  (2)  (iv)  Thermoplastic 
insulated. 

1 1 1 .60-1  (b)  (2)  (v)    Mineral  insulated. 

111.60-l(b)(2)(vi)  Asbestos  ther- 
moplastic insulated. 

111.60-l(b)(2)(vii)  Silicone  insu- 
lated. 

11 1.60-1  (b)(3)  Cable  classes,  by  type 
of  mechanical  covering.  The  above  cables  are 
classed  in  accordance  with  the  type  of  me- 
chanical covering  as : 

111.60-l(b)(3)(i)     Braid  and  armor. 

111.60-l(b)(3)(ii)     Lead  and  armor. 

111.60-l(b)(3)(iii)  Moisture  resist- 
ant jacket,  type  T  or  N  as  designated,  and  ar- 
mor. 

111.60-l(b)(3)(iv)     Moisture  resist- 


ant jacket  unarmored  (for  NEC  portable  cords 
and  telephone  cable  only). 

111.60-l(b)(3)(v)     Mineral  insulated 
metal  sheathed,  type  MI. 

111. 60-1  (c)  Cable  marking.  Cable  com- 
plying with  the  requirements  of  this  section 
shall  be  identified  by  providing  a  marker  tape 
under  the  cable  sheath.  The  marker  tape  shall 
give  at  regular  and  frequent  intervals:  (1) 
Manufacturer,  (2)  applicable  specification,  and 
(3)  year  of  manufacture. 

1 11. 60-1  (d)      Cable  applications 

111.60-l(d)(l)  Damp  or  tvet  locations. 
Electric  cable  for  installation  in  damp  or  wet 
locations  shall  have  an  outer  covering  of  lead 
and  armor,  moisture  resistant  jacket  and  ar- 
mor or  mineral  insulated-metal  sheathed.  The 
cable  insulation  may  be  either  rubber,  thermo- 
plastic, varnished  cloth,  asbestos-varnished 
cloth,  asbestos  thermoplastic,  mineral,  or  sili- 
cone, except  that  rubber  or  thermoplastic  in- 
sulated power  and  lighting  cable  shall  not  be 
used  in  locations  where  the  ambient  tempera- 
ture exceeds  50°  C. 

11 1.60-1  (d)(2)  Corrosive  locations.  The 
armor  of  cables  in  corrosive  locations  shall  be 
either  bronze  or  aluminum  and  the  sheath  on 
mineral  insulated-metal  sheathed  cables  shall 
be  seamless  annealed  copper. 

111.60-l(d)(3)  Dry  locations.  Cables 
for  installation  in  dry  locations  shall  be  any 
cable  constructed  and  classed  as  to  type  of 
insulation  and  mechanical  covering  in  accor- 
dance with  paragraph  (b)  (2)  and  (3)  of  this 
section. 

111.60-l(d)(4)  Power  and  lighting  ca- 
ble. Cable  for  power  and  lighting  applications 
shall  be  power  and  lighting  cable  of  the  types 
described  in  this  subpart  except  that  600-volt 
communication  cable  may  be  used  in  control 
and  indicating  circuits  of  power  and  lighting- 
equipment. 

111. 60-1  (d)(5)  Interior  communication 
and  telephone  cable.  Cable  for  interior  com- 
munication apparatus  operating  on  potentials 
not  exceeding  300  volts  shall  be  either  com- 
munication cable,  telephone  cable,  or  power 
and  lighting  cable  of  the  types  described  in 
this  subpart. 

111.60-l(d)(6)  Intercabin  telephone 
cable.  Intercabin  telephone  cable  may  be  used 
for  telephone  systems  installed  for  the  con- 
venience of  passengers  or  crew  and  not  essen- 
tial for  the  operation  of  the  vessel. 

111.60-l(d)(7)  Bell  wire.  Bell  wire 
may  be  used  for  call  bell  circuits  of  25  volts  or 
less  installed  for  the  convenience  of  passengers 
or  crew  if  properly  installed  in  protected  race- 
ways. 
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111.60-1  (d)(8)  Switchboard  wire. 
Switchboard  wire  may  be  used  only  on  switch- 
boards, motor  controllers  and  the  like. 

111.60-l(d)(9)  Multiconductor.  Multi- 
conductor  cable  may  be  used  for  instrumenta- 
tion circuits  provided  the  cable  contains  seven 
or  more  conductors,  the  average  current  per 
conductor  does  not  exceed  2  amperes,  and  the 
maximum  current  in  any  one  conductor  does 
not  exceed  3  amperes. 

111.60— 1(e)      Current-carrying  capacity 

111.60-l(e)(l)  General.  The  maxi- 
mum current-carrying  capacities  of  electric 
lighting  and  power  cables  for  continuous  serv- 
ice are  given  in  Tables  111.60-l(e)(l)(i)  and 
111.60-l(e)(l)(ii).  The  maximum  current- 
carrying  capacity  of  interior  communication 
cable  is  7.5  amperes. 

Ill  .60-1  (e)  (2)  Conductors  in  multiple. 
Conductors  may  be  run  in  multiple  provided 
they  are  of  the  same  length  and  have  the  same 
circular  mil  area  and  type  of  insulation. 
Where  conductors  are  run  in  multiple,  they 
shall  be  arranged  and  terminated  at  both  ends 
in  such  a  manner  as  to  insure  equal  division 
of  the  total  current  between  all  conductors 
that  are  involved. 

1 11. 60-1  (f)  Temperature  limitation.  No 
cable  shall  be  used  under  such  condition  that 
its  temperature,  even  when  carrying  current, 
will  exceed  the  temperatures  specified  in  Ta- 
bles 111.60-l(e)(l)(i)  for  the  type  of  insulation 
involved. 

1 11. 60-1  (g)  Conductor  size  for  varnished 
cloth  insulated  cables.  Varnished  cloth  insu- 
lated power  and  lighting  cables  in  sizes  smaller 
than  No.  12  AWG  shall  not  be  used.  Rubber 
thermoplastic,  or  asbestos-varnished  cloth  in- 
sulated power  and  lighting  cables  may  be  used 
in  size  No.  14  AWG  and  larger. 

111.60-l{h)  Substitute  cable.  Electric 
cable  constructed  in  accordance  with  Military 
Specifications  MIL-C-915  or  MIL-C-2194 
may  be  substituted  for  the  equivalent  IEEE 
type  cable  specified  in  this  Section.  Type 
MSCA  cable  (MIL-C-2194)  may  be  used  as 
a  substitute  for  communication  and  telephone 
cable  constructed  in  accordance  with  IEEE 
Standard  No.  45.  The  maximum  current  for 
any  conductor  shall  not  exceed  the  current- 
carrying  capacities  specified  in  the  publica- 
tion "Cable  Comparison  Guide,"  NavShips 
250-660-23. 

111.60— 1(i)      Special  purpose  cable 

111.60-l(i)(l)  Instrumentation  cable. 
Electric  cable  constructed  in  accordance  with 
Military  Specifications  MIL-C-915,  MIL-C- 
2194  or  MIL-C-23206  of  the  types  TTHFWA, 
TTRSA,  PI,  ISWA,  2SWA,  3SWA,  may  be 


used  for  instrumentation  circuits  to  connect 
such  items  as  indicator  lights,  sensors,  selector 
switches,  and  pushbuttons  where  the  voltage 
of  the  circuit  does  not  exceed  100  volts.  The 
maximum  current  for  any  conductor  shall  not 
exceed  the  current-carrying  capacities  speci- 
fied in  the  publication  "Cable  Comparison 
Guide,"  NavShips  250-660-23. 

111.60-l(i)(2)  Thermocouple  cable. 
Electric  cable  constructed  in  accordance  with 
Mihtary  Specification  MIL-C-915  of  the 
types  PBJX,  PBTM  and  PBTX  may  be  used 
as  conductors  between  thermocouple  sensors 
and  their  registering  equipment. 

111.60-l(i)(3)  Other  types  of  cable. 
Other  types  of  cable  will  be  given  special  con- 
sideration by  the  Commandant  where  the  ca- 
ble does  not  penetrate  a  watertight  bulkhead 
and  is  suitably  protected  from  mechanical 
damage. 

111.60— 1(j)  Alternating-current  cable  in- 
stallations. In  order  to  avoid  overheating  by 
induction  all  phase  wires  should  be  contained 
within  the  same  armor  by  use  of  multiple  con- 
ductor cables.  Single  conductor  cables  may  be 
used  when  carrying  negligible  currents  or 
when  all  the  following  conditions  are  met. 

111.60-l(j)(l)  Single-conductor  alter- 
nating-current cables  are  to  be  supported  on 
nonfragile  insulators  and  the  protective  metal 
covering  of  each  run  of  cable  should  be 
grounded  at  the  middle  only. 

111.60-l(j)(2)  Closed  magnetic  cir- 
cuits around  individual  cables  are  not  permit- 
ted and  magnetic  materials  between  cables  of 
a  group  should  be  avoided. 

111.60-l(j)(3)  In  order  to  minimize 
harmful  inductive  eff'ect,  cables  in  groups  of 
considerable  length  should  be  transposed. 

1 11. 60-1  (k)  Multiconductor  alternating- 
current  cables.  Multiconductor  alternating- 
current  cables  are  to  be  mounted  on  approved 
supports  and  if  provided,  the  lead  sheath  shall 
be  grounded  at  several  points. 

111.60-1(1)  Deck  and  bulkhead  penetra- 
tions. Where  cables  pass  through  watertight 
decks  or  bulkheads,  a  watertight  stuffing  tube 
shall  be  employed.  Where  cables  pass  through 
nonwatertight  bulkheads,  beams  or  similar 
structural  parts  where  the  bearing  surface  is 
less  than  one-fourth  inch,  the  holes  shall  be 
fitted  with  bushings  having  rounded  edges  and 
a  bearing  surface  for  the  cable  of  at  least  one- 
fourth  inch  in  length.  Where  cables  pass 
through  nonwatertight  bulkheads,  deck  beams, 
or  similar  structural  parts  where  the  bearing 
surface  is  one-fourth  inch  or  greater  in  length, 
all  burrs  shall  be  removed  in  way  of  the  hole 
and  sharp  edges  shall  be  eliminated.  Where 
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Table  111.60-1  (e)  (1)  (i) — Wires  and  cables^ — Maximum  current-carrying  capacities,  direct-current,  for  con- 
tinuous service,  50°  C.  ambient  "• '  (concentric  stranding,  600  volts  '  or  less,  direct-current)  (alternating-cur- 
rent ratings  for  cables  are  the  same  as  given  for  direct-current  uj)  to  700,000  circidar  mils;  for  700,000  cir- 
cular mils  and  above,  see  Table  111.60-1  (e)  (1)  (ii) ) 


Current  in  amperes 

Conductor  size 

1-conductor 

2-conductor 

3-conductor 

Area  (cir-  Nearest 
cular  mils)  AWG 

R 

V     AV 

MI    R    V    AV 

MI 

R     V    AV 

MI 

2,000,000 1.048 

1,750,000 9.34 

1,500,000 846 

1,250,000 743 

1,000,000 640 

950,000 617 

900,000 592 

850,000 578 

800,000 557- 

750,000 538 

700,000 516 

650,000 486 

600,000 466 

550,000 441 

500,000 418 

450,000 392 

400,000 369 

350,000 340 

300,000 301 

250,000 270 

212,000           4/0  241 

168,000           3/0  208 

133,000           2/0  180 

106,000           1/0  155 

83,700               1  133 

66,400               2  115 

52,600               3  99 

41,700               4  85 

33,100               5  71 

26,300               6  63 

20,800               7  54 

16,500               8  46 

10,400             10  34 

6,530             12  24 

4,110             14  15 


1,380 

1,231 

1,095 

970 

1,538 

1,373 

1,228 

1,020  . 

831 

925  _ 
904  _ 
866  _ 
838  _ 
807  _ 
776  _ 
741  _ 
694  - 

812 

779 

752 

725 

696 

666 

623 

382 

503 

560  . 

331 

428 

476  _. 



597 

665  - 

363 

481 

535  . 

317 

407 

452  _. 



563 

627  _ 

344 

462 

514  . 

302 

386 

428  .. 



534 

594  - 

323 

431 

480  . 

285 

367 

408  _. 



498 

554  _ 

306 

406 

4.52  . 

265 

341 

379  _, 



464 

516  _ 

284 

377 

418  . 

248 

319 

354  _ 



429 

477  _ 

261 

351 

390  . 

230 

294 

327  - 



389 

432  _ 

238 

315 

351  . 

209 

267 

297  _ 



348 

387  _ 

212 

281 

312  . 

186 

238 

264  _ 



310 

345 

308 

193 

254 

283  . 

169 

215 

239  _ 



273 

304 

264 

167 

223 

248  . 

148 

187 

208  _ 



237 

264 

228 

145 

194 

214  . 

130 

163 

181  _ 



206 

229 

196 

128 

170 

189  . 

112 

142 

158  _ 



177 

197 

168 

111 

148 

165  . 

98 

122 

135  _ 



152 

169 

144 

96 

128 

142  . 

86 

106 

118  _ 



132 

147 

124 

85 

111 

124  . 

75 

92 

102  _ 

114 

127 

108 

74 

97 

108 

72 

66 

80 

89 

72 

99 

110 

94 

64 

85 

95 

63 

57 

70 

78 

63 

86 

96 

80 

56 

74 

82 

56 

49 

61 

67 

56 

74 

82  . 

49 

64 

71 

44 

52 

58  _ 

66 

73 

56 

42 

55 

61 

•   40 

39 

46 

51 

40 

49 

54 

44 

32 

42 

47 

32 

29 

35 

39 

32 

32 

35 

32 

22 

27 

30 

24 

21 

23 

26 

24 

20 

24 

14 

19 

20 

13  . 

17 

20 

'  The  values  given  in  this  table  may  be  used  provided  t  he  cable  installation  is  limited  to  double  banking.  Where 
this  limitation  is  exceeded,  the  values  given  in  this  table  shall  be  decreased  5  percent  for  each  additional  bank. 

-  The  values  given  in  this  table  are  based  upon  an  ambient  temperature  of  50°  C  and  maximum  conductor  tem- 
peratures of: 

75°  C  for  rubber  (R)  insulated  cables; 

85°  C  for  varnished  cloth  (VC)  insulated  cables;  mineral  insulated  (MI)  cables;  and 

95°  C  for  asbestos- varnished  cloth  (AVC)  insulated  cables. 

'  If  ambient  temperatures  differ  from  50°  C  the  value  shown  above  shall  be  multiplied  by  the  following  factors: 


Type  of  cables 


Ambient  temperature 


40°  C 

60°  C 

70°C 

1.18 

1.13 

0.84   . 
0.88 

1.11 

0.75 

Rubber  insulated  cables 

Varnished  cloth  insulated  cables  and  minei'al-insulated  cables 
Asbestos-varnished  cloth  insulated  cables 


'  For  voltages  greater  than  600  volts,  current  rating  shall  be  decreased  2  percent  for  each  thousand  volts  in- 
crease over  600  volts. 
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Table  111.60-1  (e)  (1)  (ii)' — Wires  and  Cables — Maximum  cKrrent-carrying  capacities,  alternating  current  for 
continuous  service  (values  are  in  amperes — 600  volts  or  less) .  (Alternating-current  ratings  for  cables  of  less 
than  700,000  ciicular  mils  are  the  same  as  those  for  cables  given  in  Table  lllMO-1  (e)  (1)  (i) ) 

[6()-cycle  alternating  current] 


Conductor  size 

Concentrically  stranded  conductor 

Annular  conductor 

Area  in 

Rubber 

Varnished  cloth 

Asbestos- 

Varnished  cloth 

Asbestos- 

circular  mils 

insulated 

insulated 

varnished  cloth 
insulated 

insulated 

varnishedcloth 
insulated 

2,000,000 

932 

1,229 

1,440 

1,417 

1,590 

1,750,000 

864 

1,125 

1,805 

1,294 

1,450 

1,500,000 

791 

1,023 

1,199 

1,160 

1,315 

1,250,000 

719 

920 

1,070 

1,021 

1.150 

1,000,000 

631 

808 

925 

877 

990 

950,000 

609 

790 

899 

840 

955 

900,000 

587 

760 

867 

803 

920 

850,000 

568 

735 

838 

777 

885 

800,000 

548 

711 

803 

747 

848 

750,000 

529 

683 

775 

708 

810 

700,000 

509 

656 

740 

675 

775 

'  Footnotes  1,  2,  3,  and  4  of  table  111.60-1  (e)  (1)  (i)  are  applicable  to  this  table. 


cables  pierce  main  vertical  zone  bulkheads,  ar- 
rangements shall  be  made  to  ensure  that  the 
fire-resistance  of  the  bulkheads  is  not  im- 
paired. 

1 11. 60-1  (m)  Grounding  of  cable  metallic 
covering.  For  multiconductor  multiphase  cable 
each  metallic-sheathed  cable  and  each  ar- 
mored cable  are  to  have  the  metallic  covering 
electrically  and  mechanically  continuous  and 
grounded  to  the  metal  hull  at  each  end  of  the 
run,  except  that  final  subcircuits  may  be 
grounded  at  the  supply  end  only.  Single  con- 
ductor alternating-current  cable  shall  be 
grounded  at  the  midpoint  only. 

111. 60-1  (n)  Mechanical  protection.  All 
cables  in  bunkers  and  where  particularly  liable 
to  damage  such  as  locations  in  way  of  cargo 
ports,  hatches,  tank  tops,  and  where  passing 
through  decks,  shall  be  protected  by  remov- 
able metal  coverings,  angle  irons,  pipe,  or 
other  equivalent  means.  All  such  metallic  cov- 
erings are  to  be  electrically  continuous  and 
grounded  to  the  metal  hull.  Horizontal  pipes 
or  the  equivalent  used  for  cable  protection 
should  be  provided  with  drainage  holes,  and, 
where  they  are  carried  through  decks  or  bulk- 
heads, arrangements  should  be  made  to  insure 
the  integrity  of  the  water  or  gas-tightness  of 
the  structure. 

111.60-5      Portable   electric   cord  and   fixture 
wire 

1 1 1 .60-5{a)  General.  The  construction  of 
portable  electric  cords  and  fixture  wire  shall 
be  in  accordance  with  Underwriters'  Labora- 
tories, Inc.,  "Standard  for  Flexible  Cord  and 
Fixture  Wire." 


111.60-5(b)      Application,    portable    cords. 

Portable  cords  may  be  used  only  for  the  con- 
nection of  portable  lamps  or  appliances  and 
for  the  connection  of  stationary  lamps  or 
small  stationary  equipment  not  suitable  for 
fixed  wiring.  When  used  they  shall  be  of  the 
type  indicated  in  Table  111.60-5(b).  Types  of 
portable  coi-ds  other  than  those  listed  in  Table 
1 11. 60-5 (b)  and  the  uses  for  the  types  listed 
other  than  those  uses  permitted  by  this  para- 
graph shall  be  subject  to  special  investigation 
and  shall  not  be  employed  before  being  ap- 
proved. 

111.60-5(b)(l)  Damp  or  wet  locations 
or  for  hard  service.  Portable  cords  for  use  in 
damp  or  wet  locations  or  for  hard  service  shall 
be  type  S,  SO,  ST,  SJ,  SJO,  SJT,  HS,  HSJ, 
AFS,  or  AFSJ,  and  portable  cords  for  use 
where  exposed  to  oil  or  oil  vapor  shall  be  type 
SO  or  SJO. 

111.60-5(b)(2)  Dry  locations.  Portable 
cords  for  use  in  drv  locations  and  not  for  hard 
services  shall  be  type  C,  P,  P-2,  PD,  PW,  PW- 
2,  K,  HC,  HPD,  AVPD,  or  one  of  the  types 
listed  for  damp  or  wet  locations  in  subpara- 
graph (1)  of  this  paragraph. 

111.60-5(b)(3)  Extra  hard  service. 
Portable  cords  for  use  in  damp  or  wet  loca- 
tions and  requiring  a  length  in  excess  of  5  feet 
shall  be  type  S,  SO,  or  ST. 

1 1 1 .60-5(c)  Allowable  current-carrying 
capacity.  The  allowable  current-carrying  ca- 
pacities of  flexible  cord  and  fixture  wire  are 
given  in  Table  111.60-5(c). 

1 1 1 .60-5(d)  Conductor  size.  Portable  cord 
or  fixture  wire  shall  not  be  smaller  than  No. 
18  AWG. 
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§111 .60-25(b) 


Table  111.60-5 (c) — Maximum  current-carrying  capacities  in  aynperes'^' 


Portable  cord 

Fixture  wire 

Sl7P 

Rubber  types 

C,E,EO,K, 

PW,  PW-2, 

P-2,  PD, 

Rubber  types 
S,  SO,  SJ,SJO 

Types  AFS, 

AFSJ,HC, 

HPD,HS,HSJ 

TypeAVPD 

Rubber  types 

RF-2,  FF-2, 

RFH-2, 

FFH-2 

Thermoplastic 
types  TF,  TFF 

Cotton  type  CF 

AWG 

Thermoplastic 
types  ST,  SJT 

Asbestos  type  AF 

Thermoplastic 
type  ET 

Silicone  rubber 

type  SF-2, 

SFF-2 

18 
16 
14 

5 
7 
15 
20 
25 
35 
45 
60 
80 

id 

15 
20 
25 

10 
15 
20 
30 
35 

17 
22 
28 
36 
47 

5 

7 

6 

8 

17 

12 

10 

8 

6 

4 

2 

'  If  the  number  of  cuiient-carrying  conductors  in  a  cord  exceeds  three,  the  allowable  cui-rent-carrying  ca- 
pacity of  each  conductor  shall  be  reduced  to  80  percent  of  the  values  in  the  table. 

-  In  no  case  shall  conductors  be  associated  together  in  such  a  way  with  respect  to  the  kind  of  circuit,  the  wiring 
method  employed,  or  the  number  of  conductors,  that  the  limiting  temperature  of  the  conductors  will  be  exceeded. 


1 1 1 .60-5(e)  Splices.  Portable  cords  shall 
be  used  only  in  continuous  lengths  without 
splices  or  taps. 

111.60-5(f)  Pull  at  joints  and  terminals. 
Portable  cords  shall  be  so  connected  to  devices 
and  to  fittings  that  tension  will  not  be  trans- 
mitted to  joints  or  terminal  screws.  This  shall 
be  accomplished  by  a  knot  in  the  cord,  wind- 
ing with  tape,  by  a  special  fitting  designed 
for  that  purpose,  or  by  other  equivalent 
means. 

1 1 1 .60-5(g)  Fixture  wire,  application. 
Fixture  wire  may  be  used  in  the  interior  of 
lighting  fixtures,  instruments,  and  the  like. 
When  used,  fixture  wire  shall  be  one  of  the 
types  covered  in  this  paragraph. 

(1)  Either  type  AF,  SF-2,  or  SFF-2  fixture 
wire  shall  be  used  for  applications  where  the 
temperature  will  exceed  90°  C. 

111.60— 5(h)  Fixture  wire,  voltage  limita- 
tion. Fixture  wire  shall  not  be  used  for  ap- 
plications exceeding  300  volts. 

m.60-5(i)  Fixture  wire,  stranded.  Fix- 
ture wire  shall  be  of  the  stranded  type. 

111.60-5(j)  Hookup  wire,  application. 
Hookup  wire  for  use  within  the  components 
of  alarai  panels.  IC  equipment  and  electronic 
control  equipment  shall  be  in  accordance  with 
Section  113.05-10  of  this  subchapter. 

1 1 1 .60-10     Circuit  loads  and  demand  factors 

Generator,  feeder,  and  bus-tie  cables  shall 
be  selected  on  the  basis  of  a  computed  load  of 
not  less  than  the  demand  load  given  in  Table 
111.60-10. 


111.60-15      Propulsion  cables 

Propulsion  cables  are  to  have  no  splices  or 
joints  except  terminal  joints,  and  all  cable 
terminals  are  to  be  effectively  sealed  against 
the  admission  of  moisture  or  air;  similar  pre- 
cautions should  be  taken  during  installation 
by  sealing  all  cable  ends  until  the  terminals 
are  permanently  attached.  Cable  supports  are 
to  be  strong  enough  to  withstand  short-cir- 
cuited conditions ;  they  are  not  to  be  spaced 
more  than  36  inches  apart  and  are  to  be  ar- 
ranged to  prevent  chafing  of  the  cable. 

111.60-20      Generator  cables 

Where  the  ship's  service  generators  are  lo- 
cated in  separate  spaces,  the  generator  cables 
between  th  circuit  breakers  and  the  switch- 
board shall  be  separated  throughout  their 
length  as  widely  as  practicable.  Generator  ca- 
bles are  not  to  be  installed  in  the  bilges. 

1 1 1 .60—25      Ship's  service  cables 

111.60-25(a)      Cable    joints    and    sealing. 

The  cable  ends  of  all  feeders  and  power  branch 
circuits  to  vital  auxiliaries  are  to  be  effectively 
sealed  against  the  admission  of  moisture  by 
methods  such  as  taping  in  combination  with 
insulating  compound  or,  in  the  case  of  type 
MI,  by  fittings  designed  for  that  purpose. 

1 1 1 .60-25(b)  Cable  supports  and  radii  of 
bends.  Where  cables  are  run-in  groups  they 
shall  be  supported  in  metal  hangers  arranged 
as  far  as  practicable  to  permit  painting  of  the 
surrounding  structure  without  undue  disturb- 
ance to  the  installation.  Single  cable  runs  may 
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ELECTRICAL  ENGINJEERING 


Table  111.60-10 — Demand  loads 
Type  of  circuit  Demand  load 

Generator  cables 115  percent  of  continuous  generator  rating. 

Switchboard  bus-tie,  except  ship's  service  to  emergency  75  percent  of  generating  capacity  of  the  larger  switch- 
switchboard  bus-tie.  board. 

Emergency  switchboard  bus-tie 115  percent  of  continuous  rating  of  emergency  genera- 
tor. 

Feeder  supplying  two  or  more  motors 125  percent  of  the  rating  of  the  largest  motor  plus  100 

percent  of  the  sum  of  the  ratings  of  all  other  motors 
supplied  and  including  50  percent  of  the  rating  of  the 
spare  switches  or  circuit  breakers  on  the  distribution 
panel.' 

Feeder  supplying  two  or  more  cargo  winch  motors  ar-  125  percent  of  the  rating  of  the  largest  motor  plus  35 
ranged  for  the  "Burtoning"  method  of  cargo  han-  percent  of  the  sum  of  the  ratings  of  all  other  motors 
dling.  supplied.' 

Feeder  sup))lying  two  or  more  'tween  deck  cargo  winch  125  percent  of  the  rating  of  the  largest  motor  plus  50 
motors,  cargo  elevator  motors,  or  cargo  cranes.  i)ercent  of  the  sum  of  the  ratings  of  all  other  motors 

supplied. 

Galley  equipment  feeder 100  percent  of  either  the  first  50  KW  or  one-half  the 

connected  load,  whichever  is  the  larger,  plus  65  per- 
cent of  the  remaining  connected  load,  plus  50  percent 
of  the  rating  of  the  spare  switches  or  circuit  breakers 
on  the  distribution  panel. 

Lighting  feeder 100  i)ercent  of  the  connected  load  plus  the  average  ac- 
tive circuit  load  for  the  spare  switches  or  circuit 
breakers  on  the  distribution  panels. 

Grounded  neutral  of  a  dual  voltage  feeder 100  percent  of  the  capacity  of  the  ungrounded  conduc- 
tors when  grounded  neutral  is  not  protected  by  a 
circuit  breaker  overcurrent  trip,  or  not  less  than  50 
))ercent  of  the  capacity  of  the  ungrounded  conductors 
when  the  grounded  neutral  is  protected  by  a  circuit 
breaker  overcurrent  trip  or  overcurrent  alarm. 

^  Where  a  large  number  of  motors  are  supplied  from  one  feeder  and  the  character  of  the  load  is  such  that  not 
all  motors  will  be  operated  simultaneously,  a  smaller  demand  load  may  be  approved. 


be  supported  by  metal  clips  screwed  directly 
to  deck  or  bulkhead  except  on  watertight  bulk- 
heads. Cables  grouped  in  a  single  hanger  shall 
be  limited  to  two  banks.  Supports  shall  be 
spaced  no  more  than  18  inches  apart  where 
vertical  and  14  inches  where  horizontal.  Ca- 
bles shall  be  strapped  in  position  at  every  han- 
ger on  vertical  runs  and  at  not  less  than  every 
fourth  hanger  on  horizontal  i-uns,  except  that 
at  turns  of  horizontal  runs  the  cable  shall  be 
strapped  at  each  hanger.  Cables  running  trans- 
versely to  and  supported  by  clips  or  straps  on 
the  under  side  of  beams  shall  be  run  on  back- 
ing plates,  cable  racks,  or  the  equivalent.  Metal 
supports  shall  be  designed  to  secure  cable 
without  damage  to  insulation  or  armor  and 
shall  be  so  arranged  that  the  cables  will  bear 
over  a  length  of  at  least  y.>  inch.  Leaded  and 
armored  cables  shall  not  bo  bent  to  a  smaller 
radius  than  8  cable  diameters;  other  cables 
may  be  bent  to  a  6-cable  diameter  radius. 

1 1 1 .60-25(c)  Feeder  and  branch  circuit 
cables.  Cables  of  every  description  shall  be  lo- 
cated with  a  view  to  avoiding,  as  far  as  prac- 
ticable, spaces  where  excessive  heat  and  gases 
may  be  encountered,  as  well  as  spaces  where 
they  may  be  exposed  to  damage,  such  as  ex- 
posed sides  of  deckhouses.  Electrical  conduc- 


tors shall  not  enter  oil  tanks  except  as  per- 
mitted by  Sections  111.80-8  and  38.15-15  of 
this  chapter.  Conductors  shall  avoid  coffer- 
dams adjacent  to  and  extending  below  the  tops 
of  oil  tanks  except  as  permitted  by  Sections 
111.80-5,  111.80-8,  and  111.85-10. 

111.60-25(d)  Cables  behind  paneling. 
Cables  may  be  installed  behind  paneling  pro- 
vided all  connections  are  readily  accessible 
and  the  location  of  concealed  connection  boxes 
is  indicated. 

111.60-25(e)  Cables  behind  sheathing. 
Cables  may  be  installed  behind  sheathing  but 
they  must  not  be  installed  behind  nor  im- 
l^edded  in  structural  insulation ;  they  should 
pass  through  such  insulation  at  right  angles 
and  should  be  protected  by  continuous  pipe 
with  a  stuffing  tube  at  one  end.  For  deck  pene- 
trations this  stuffing  tube  should  be  at  the  up- 
per end  of  the  pipe  and  for  bulkhead  penetra- 
tions it  should  be  on  the  uninsulated  side  of 
the  bulkhead.  For  refrigerated  space  insula- 
tion the  pipe  should  be  of  a  phenolic  or  similar 
heat  insulating  material  joined  to  the  bulk- 
head stuffing  tube  or  a  section  of  such  material 
should  be  inserted  between  the  bulkhead  stuff- 
ing tube  and  the  metallic  pipe. 

in.60-25(f)      Ship's    structure    as    a    con- 
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ductor.  The  ship's  structure  shall  not  be  used 
as  a  normal  current-carrying  conductor  for  a 
ship's  power,  heating,  or  lighting  system,  ex- 
cept when  approved  for  special  purposes.  Such 
hull  return  shall  not  be  used  on  tankers.  Cur- 
rent-carrying parts  are  to  be  substantially 
protected  against  accidental  contact.  For  cur- 
rent-carrying capacities  of  conductors,  see 
Tables  111.60-l(e)(l)(i)  and  111.60-l(e)(l)(ii). 
111.60-25(g)  Circuits  derived  from  auto- 
transformers.  Branch  circuits  shall  not  be  sup- 
plied through  autotransformers  (transform- 
ers in  which  a  part  of  the  winding  is  common 
to  both  primary  and  secondary  circuits). 

1 1 1 .60-25(h)      Polarity  identification  of  con- 
ductors 

111.60-25(h)(l)  On  systems  having  a 
grounded  conductor,  the  grounded  conductor 
shall  be  identified  throughout  the  vessel  by 
means  of  a  white  or  natural  gray  conductor 
outer  covering,  and  any  conductor  so  identi- 
fied shall  not  be  used  as  an  ungrounded  con- 
ductor of  a  circuit  unless  the  conductor  is  ren- 
dered permanently  unidentified  by  painting  or 
other  eflPective  means  at  each  outlet.  On  un- 
grounded systems,  it  is  recommended  that  con- 
ductor identification  be  consistent  throughout 
the  vessel. 

111.60-25(h)(2)  An  insulated  conduc- 
tor of  a  portable  cable  intended  to  be  used  as  a 
grounding  conductor  shall  have  a  continuous 
identifying  marker  readily  distinguishing  it 
from  the  other  conductors.  The  identifying 
marker  shall  consist  of  either  a  braid  finished 
to  show  a  green  color  or  a  green  colored  in- 
sulation. The  requirements  of  this  subpara- 
graph shall  be  effective  on  vessels  contracted 
for  on  or  after  November  19,  1956. 

111.60— 25(i)  Through  feed  arrangements. 
Where  a  feeder  supplies  more  than  one  dis- 
tribution panel  or  panelboard,  it  may  be  con- 
tinuous from  the  switchboard  to  the  farthest 
panel  or  it  may  be  severed  at  any  intermediate 
panel.  If  the  bus  bars  of  any  distribution  panel 
or  panelboard  carry  "through"  load,  the  size 
of  the  buses  should  be  designed  for  the  total 
current.  The  size  of  feeder  conductors  should 
normally  be  uniform  for  the  total  length,  but 
may  be  reduced  at  any  intermediate  distribu- 
tion panel  or  panelboard  provided  that  the 
smallest  section  of  the  feeder  is  protected  by 
the  overcurrent  device  at  the  distribution 
switchboard. 

1 1 1 .60-25(j)  Feeder  and  branch  continuity. 
Each  feeder  and  each  branch  circuit  cable  sup- 
plying a  single  energy  consuming  appliance, 
shall  be  continuous  throughout  their  lengths, 
except  that  a  cable  of  large  size  or  exceptional 
length  may  be  spliced  in  a  suitable  junction 


box  to  effect  greater  ease  of  installation  and 
except  for  cables  that  may  be  extended  as  per- 
mitted by  paragraph  (1)  of  this  section. 
1 1 1 .60-25(l<)      Splices  and  taps 

111.60-25(k)(l)  Conductors  shall  be 
so  spliced  or  joined  as  to  be  mechanically  and 
electrically  secure  without  solder  and,  unless 
an  approved  splicing  device  is  used,  shall  then 
be  either  soldered  with  a  fusible  metal  or  alloy, 
or  brazed,  or  welded.  All  splices  and  joints 
shall  be  covered  with  an  insulation  equivalent 
to  that  on  the  original  conductor. 

111.60-25(k)(2)  If  not  subjected  to  a 
temperature  higher  than  75°  C,  a  splice  or 
joint  shall  be  covered  with  rubber  or  thermo- 
plastic tape,  secured  in  place  by  an  outer  wind- 
ing of  friction  tape,  or  with  a  standard  com- 
bination tape,  or  as  specified  in  subparagraphs 
(3)  or  (4)  of  this  paragraph. 

111.60-25(k){3)  If  subjected  to  a  tem- 
perature higher  than  75"  C.  but  not  higher 
than  90°  C,  a  splice  or  joint  shall  be  covered 
with  asbestos  cord  or  tape  secured  in  place  by 
an  outer  winding  of  friction  tape,  or  bonded 
with  water-glass  (sodium  silicate),  or  as  spe- 
cified in  subparagraph  (4)  of  this  paragraph. 

1 1 1 .60-25(k)  (4)  If  subj ected  to  a  tem- 
perature  higher  than  90"  C,  a  splice  or  joint 
shall  be  covered  with  asbestos  cord  or  tape 
bonded  with  water-glass. 

111.60-25(k)(5)  Other  methods  of  in- 
sulating splices  and  taps,  such  as  wrapping 
with  layers  of  varnished  cloth  tape  followed 
by  painting  with  insulating  varnish,  when 
properly  done,  are  also  acceptable. 

111.60-25(k)(6)  Rubber  and  thermo- 
plastic insulating  tapes  shall  be  of  a  type  listed 
as  approved  by  Underwriters'  Laboratories, 
Inc. 

1 1 1 .60-25(1)  Extending  feeder  and  branch 
circuit  cables.  Existing  feeder  and  branch  cir- 
cuit cables  may  be  extended  for  vessels  receiv- 
ing major  alterations  provided  the  require- 
ments of  this  paragraph  are  met. 

111.60-25(1)(1)  The  cables  shall  be 
spliced  in  suitable  junction  boxes. 

111.60-25(1)(2)  Each  vital  and  emer- 
gency circuit  shall  be  spliced  in  individual 
suitable  junction  boxes. 

lil.60-25(l)(3)  Circuits  of  different 
voltages  shall  not  be  extended  by  means  of  a 
common  cable  or  junction  box. 

111.60-25(1)(4)  Existing  cables  of  less 
than  25  feet  in  length  shall  not  be  extended 
but  shall  be  replaced. 

1 1 1 .60-25(m)      Connections  to  terminals 

111.60-25(m)(l)  Connection  of  con- 
ductors to  terminal  parts  shall  insure  a  thor- 
oughly good  connection  without  damaging  the 
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conductors  and  shall  be  made  by  means  of 
pressure  connectors,  solder  lugs,  or  splices  to 
flexible  leads  either  soldered,  brazed,  or 
welded,  except  that  No.  10  or  smaller  conduc- 
tors may  be  connected  by  means  of  clamps  or 
screws  with  terminal  plates  having-  upturned 
lugs.  Terminals  for  more  than  one  conductor 
shall  be  of  a  type  approved  for  that  purpose. 

111.60-25(m)(2)  Connectors,  or  lugs 
of  the  setscrew  type  shall  not  be  used  with 
stranded  conductors  smaller  than  No.  14  AWG 
unless  provided  with  a  nonrotating  follower 
traveling  with  the  setscrew  and  making  pres- 
sure contact  with  the  conductor. 

111.60-25(m)(3)  Pressure-type  wire 
connectors,  fixture  splicing  connectors,  and 
lugs  shall  conform  to  the  requirements  of  Un- 
derwriters' Laboratories,  Inc.,  "Standard  for 
Wire  Connectors  and  Soldering  Lugs,"  and 
shall  be  so  listed  by  Underwriters'  Labora- 
tories, Inc. 

111.60-25(m)(4)  Terminal  blocks 
shall  employ  terminal  screws  not  smaller  than 
6-32,  and  spacings  not  less  than  that  shown 
in  Table  111.60-25(m)(4). 

Table  111.60-25 (m)  (4)— Terminal  Block  Spacings 


Voltage  involved 


Minimum  spacings  in  inches 
between  parts  of  opposite 
polarity  and  between  live 
parts  and  ground 


Through  air 

Over  surface 

0-250 

251-600 

14 

% 

% 
% 

1 1 1 .60-25(n)  Circuits  in  vicinity  of  mag- 
netic compass.  Precautions  should  be  taken  in 
connection  with  apparatus  and  wiring  in  the 
vicinity  of  the  magnetic  compass  to  prevent 
disturbance  of  the  needle  from  external  mag- 
netic fields. 

1 1 1 .60-25(o)      Segregation  of  vital  circuits 

111.60-25(o)(l)  General.  Power  feed- 
ers supplying  apparatus  required  for  handling 
the  vessel  are  not  to  be  used  for  supplying 
apparatus  which  is  to  be  disconnected  when 
the  vessel  is  underway  unless  the  branch  cir- 
cuits for  the  latter  are  so  arranged  that  they 
may  be  disconnected  at  panelboards  without 
interfering  with  the  operation  or  protection 
of  those  circuits  necessary  for  the  safe  opera- 
tion of  the  vessel.  In  general,  separate  feed- 
ers should  be  run  for  such  groups  as  engine- 
room  and  fireroom  auxiliaries,  motors  for  car- 
go-handling gear,  radio  transmitters,  arc 
searchlights,  and  ventilation  sets. 


111.60-25(o)(2)  Passenger  vessels.  On 
passenger  vessels  constructed  with  firescreen 
bulkheads  forming  fire  zones,  distribution  sys- 
tems shall  be  so  arranged  that  fire  in  any  main 
fire  zone  will  not  interfere  with  essential  serv- 
ices in  any  other  main  fire  zone.  This  require- 
ment will  be  met  if  main  and  emergency  feed- 
ers passing  through  any  zone  are  separated 
both  vertically  and  horizontally  as  widely  as 
is  practicable. 

1 1 1 .60-30      Engine  starting 

Battery  systems  for  engine-starting  pur- 
poses may  be  of  the  one-wire  system.  The 
ground  lead  should  be  carried  to  the  engine 
frame. 

1 1 1 .60-35      Lightning  ground  conductor 

Lightning  ground  conductor  should  be  fitted 
to  each  wooden  mast  or  topmast.  They  need 
not  be  fitted  to  steel  masts. 

111.65      GENERATOR  CIRCUITS  AND 
PROTECTION 

111  .65—1      Ship's  service  generators 

11 1.65-1  (a)  General.  Each  generator  of 
25  kw.  and  over,  and  each  generator  regard- 
less of  size  if  arranged  for  parallel  operation 
shall  be  protected  by  an  individual  tripfree 
air  circuit  breaker  having  inverse  time  over- 
current  trips.  The  pickup  setting  of  the  long- 
time overcurrent  trip  of  the  circuit  breaker 
shall  not  exceed  115  percent  of  the  generator 
rating  for  continuous  rated  machines  and  shall 
not  exceed  15  percent  above  the  overload  rat- 
ing for  special  rated  machines.  Each  genera- 
tor of  less  than  25  kw.  not  arranged  for  par- 
allel operation  may  be  protected  by  individual 
fuses  in  lieu  of  an  individual  circuit  breaker. 

1 11. 65-1  (b)  Alternating-current  genera- 
tors. Where  three  or  more  generators  are  ar- 
ranged for  parallel  operation,  the  circuit 
breakers  shall  have,  in  addition  to  inverse  time 
trips,  instantaneous  trips  set  at  a  value  in 
excess  of  the  maximum  asymmetrical  short 
circuit  current  available  from  the  associated 
generator.  In  order  to  provide  the  optimum  de- 
gree of  protection  for  generators,  the  short- 
time  trips  shall  be  set  at  the  lowest  values  of 
current  and  time  which  will  coordinate  with 
the  trip  settings  of  feeder  circuit  breakers 
supplied  by  the  generator  to  provide  the  con- 
tinuity of  service  and  high-speed  clearance 
specified  in  Section  111.50-25. 

1 11. 65-1  (c)  Direct-current  generators.  In 
addition  to  the  inverse  time  overcurrent  trips, 
direct-current  generator  circuit  breakers  shall 
be  provided  with  an  instantaneous  trip  set  at 
the  lowest  value  of  current  which  will  coor- 
dinate with  the  trip  settings  of  feeder  circuit 
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breakers  supplied  by  the  generator  to  provide 
the  continuity  of  service  and  high-speed  clfear- 
ance  specified  in  Section  111.50-25.  ' 

1 1 1 .65-1  (d)  Generator  circuits  for  parallel 
operation.  Each  direct-current  generator  ar- 
ranged for  parallel  operation  shall  be  provided 
with  a  reverse-current  device.  Each  alter- 
nating-current generator  arranged  for  par- 
allel operation  shall  be  provided  v^^ith  a  re- 
verse power  relay. 

1 T 1 .65—5      Three-wire  direct-current 
generators 

m.65-5(a)  Circuit  breaker  poles.  Sepa- 
rate circuit  breaker  poles  should  be  provided 
for  the  positive,  negative,  and  also  for  the 
equalizer  leads  unless  protection  is  provided 
by  the  main  poles.  When  equalizer  poles  are 
provided  for  the  three-wire  generators,  the 
overload  trips  should  be  of  the  "Algebraic" 
type.  If  a  neutral  pole  is  provided  in  the  gen- 
erator circuit  breaker,  no  overload  trip  ele- 
ment shall  be  provided  for  the  neutral  pole.  A 
neutral  overcurrent  relay  and  alarm  system 
should  be  provided  and  set  to  function  at  a 
current  value  equal  to  the  neutral  rating. 

m.65-5{b)  Equalizer  buses.  For  three- 
wire  generators  the  circuit  breaker  shall  pro- 
tect against  a  short  circuit  on  the  equalizer 
buses. 

1 1 1 .65— 5(c)  Neutral  grounding,  main 
switchboard.  The  neutral  of  three-wire  dual- 
voltage  direct-current  systems  should  be  solid- 
ly grounded  at  the  generator  switchboard  with 
a  zero  center  ammeter  in  the  ground  connec- 
tion. The  zero  center  ammeter  shall  have  a 
full-scale  reading  of  150  percent  of  the  neu- 
tral current  rating  of  the  largest  generator 
and  be  marked  to  indicate  the  polarity  of 
grounds.  The  ground  connection  should  be 
made  in  such  a  manner  that  it  will  not  prevent 
checking  the  insulation  resistance  of  the  gen- 
erator to  ground  before  the  generator  is  con- 
nected to  the  bus. 

1  n  .65-5(d)  Neutral  grounding,  emer- 
gency switchboard.  The  neutral  of  three-wire 
direct-current  emergency  power  systems 
should  be  grounded  at  all  times.  No  direct 
ground  connection  should  be  provided  at  the 
emergency  switchboard,  the  neutral  bus  or 
buses  being  solidly  and  permanently  con- 
nected to  the  neutral  bus  of  the  main  switch- 
board. No  interrupting  device  should  be  pro- 
vided in  the  neutral  conductor  of  the  bus-tie 
feeder  connecting  the  two  switchboards. 

111.65-10     Three-wire      single-phase      and 
four-wire  three-phase  generators 
11 1.65-1 0(a)      Circuit   breaker   poles.    Cir- 
cuit breaker  poles  shall  be  provided  for  each 


generator  lead,  except  that  circuit  breaker 
poles  need  not  be  provided  in  the  neutral  of 
dual  voltage  systems. 

111.65-10(b)  Neutral  grounding,  main 
switchboard.  The  neutral  of  dual-voltage  alter- 
nating-current systems  shall  be  solidly 
grounded  at  the  generator  switchboard  with 
an  ammeter  in  the  ground  connection.  The 
ground  connection  shall  be  made  in  such  a 
manner  that  it  will  not  prevent  checking  the 
insulation  resistance  of  the  generator  to 
ground  before  the  generator  is  connected  to 
the  bus. 

111.65— 10(c)  Neutral  grounding,  emer- 
gency switchboard.  The  neutral  bus  of  the 
emergency  switchboard  shall  be  grounded  at 
all  times  and  in  the  same  manner  as  described 
for  three-wire  direct-current  systems  in  par- 
agraph 111.65-5(d). 

111.65-15      Propulsion  circuits 

Overcurrent  protection  of  propulsion  mo- 
tors, generators,  and  circuits  will  require  spe- 
cial consideration  in  each  case.  For  general 
requirements  see  paragraph  111.35-5(j). 

111.70      MOTOR  CIRCUITS  AND  PROTECTION 

111  .70—1  Motor  feeder  overcurrent 
protection 
1 1 1 .70-1  (a)  General.  The  following  pro- 
visions contained  in  this  section  specify  over- 
current  devices  intended  to  protect  feeder  con- 
ductors supplying  motors  against  overcur- 
rents  due  to  short  circuits  or  grounds. 

1 1 1 .70-1  (b)      Rating  or  setting,  motor  loads 

11 1.70-1  (b)(1)  A  feeder  which  sup- 
plies motors  shall  be  provided  with  overcur- 
rent protection  which  shall  not  be  greater  than 
the  largest  rating  or  setting  of  the  branch  cir- 
cuit protective  device,  for  any  motor  of  the 
group  (based  on  Tables  111.70-10(bl),  111.70- 
10(b2),  and  111.70-10(b3))  plus  the  sum  of 
the  full-load  currents  of  the  other  motors  of 
the  group. 

11 1.70-1  (b)(2)  If  two  or  more  motors 
of  equal  horsepower  rating  are  the  largest  in 
the  group,  one  of  these  motors  should  be  con- 
sidered as  the  largest  for  the  above  calculation. 

111.70-l(b)(3)  If  two  or  more  motors 
of  a  group  must  be  started  simultaneously,  it 
may  be  necessary  to  install  larger  feeder  con- 
ductors and  correspondingly  larger  ratings  or 
settings  of  feeder  overcurrent  protective  de- 
vices. 

11 1.70-1  (b)(4)  Where  larger  capacity 
feeders  are  installed  to  provide  for  future  ad- 
ditions or  changes,  the  feeder  overcurrent  pro- 
tection may  be  based  on  the  rated  current- 
carrying  capacity  of  the  feeder  conductors. 
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1 1 1 .70—5      Motor-branch-circuits 

1 1 1 .70-5(a)  General.  The  branch  circuit 
cables  for  motor  loads  shall  be  not  smaller 
than  No.  14  AWG. 

111.70-5(b)  individual  motors.  Branch- 
circuit  conductors  supplying  a  single  motor 
shall  have  a  current-carrying  capacity  not  less 
than  125  percent  of  the  motor  full-load  cur- 
rent rating.  Minimum  cable  sizes  are  given  in 
Table  111.70-10(b3). 

m.70-5(c)  Wound-rotor  secondary.  The 
conductors  connecting  the  secondary  of  a 
wound-rotor  alternating-current  motor  to 
its  controller  shall  have  a  current-carrying  ca- 
pacity not  less  than  125  percent  of  the  full- 
load  secondary  current  of  the  motor.  Where 
the  secondary  resistor  is  separate  from  the 
controller,  the  current-carrying  capacity  of 
the  conductors  between  the  controller  and  re- 
sistor shall  be  not  less  than  110  percent  of  the 
full-load  secondary  current. 

1 1 1 .70-5(d)  Several  motors.  Conductors 
supplying  two  or  more  motors  shall  have  a 
current-carrying  capacity  of  not  less  than  125 
percent  of  the  full-load  current  rating  of  the 
highest  rated  motor  in  the  group  plus  the  sum 
of  the  full-load  current  ratings  of  the  re- 
mainder of  the  motors  in  the  group.  Also  see 
Table  111.60-10. 

1 1 1 .70— 5(e)  Individual  multispeed  motors. 
For  multispeed  motors  the  conductors  be- 
tween the  controller  and  the  motor  windings 
or  winding  connections  shall  have  a  current- 
carrying  capacity  of  not  less  than  125  percent 
of  the  full-load  current  rating  of  the  asso- 
ciated winding  or  winding  connection. 

111.70—10      Motor-branch-circuit  short  circuit 
protection 

111. 70-1 0(a)  General.  The  provisions 
covered  by  this  section  specify  overcurrent 
devices  intended  to  protect  the  motor-branch- 
circuit  conductors,  the  motor  control  appara- 
tus, and  the  motors  against  overcurrent  due 
to  short  circuits  or  grounds.  They  are  in  ad- 
dition to  or  amendatory  of  the  provisions  of 
subpart  111.50. 

1 1 1 .70-1 0(b)  Rating  or  setting  for  individ- 
ual motors.  The  motor-branch-circuit  overcur- 
rent device  shall  be  capable  of  carrying  the 
starting  current  of  the  motor.  Overcurrent 
protection  shall  be  considered  as  being  ob- 
tained when  this  overcurrent  device  has  a 
rating  or  setting  not  exceeding  the  values 
given  in  Tables  111.70-10(bl)  and  111.70-10 
(b2). 

111.70-10(b)(l)  If  the  values  for  mo- 
tor-branch-circuit protective  devices  given  in 
Tables  111.70-10(bl)  and  111.70-10(b2)  do  not 
correspond  to  the  standard  sizes  or  ratings 


Table  111.70-10  (bl) — Maximum  Rating  or  Setting  of 
motor  hrancli  circuit  protective  devices  for  motors 
uiarked  with  a  code  letter  indicating  locked  rotor  KVA 

Percent  of  full-load 
current  ^ 

Circuit 

Type  of  motor  ^'  ^^^^     breaker 

'  rating     setting; 

time- 
limit  type 

All  a.c.  single-phase  and  poly- 
phase squirrel  cage  and  syn- 
chronous motors  with  full- 
voltage,  resistor  or  reactor 
starting: 

Code  Letter  A 150  150 

Code  Letter  B  to  E 250  200 

Code  Letter  F  to  V 300  250 

All  a.c.  squirrel  cage  and  syn- 
chronous motors  with  auto- 
transformer  starting: 

Code  Letter  A 150  150 

Code  Letter  B  to  E 200  200 

Code  Letter  F  to  V 250 200 

'  For  certain  exceptions  to  the  values  specified,  see 
paragraph  111.70-10 (b) . 

-  For  motors  not  marked  with  a  code  letter,  see 
table  111.70-10  (b2). 

'  See  also  table  111.70-10 (b3). 


Table  111.70-10 (b2)- — Maximum  rating  or  setting  of 

motor  branch   circuit  'protective  devices  for  motors 

not  inarkcd  with  a  code  letter  indicating  locked  rotor 

KVA 


Percent  of  full-load 
current  ^ " 


Type  of  motor ' 


Fuse 
rating 


Circuit  breaker 
setting 

Instan-    Time 

taneous    limit 

type        type 


Single-phase,  all  types 300     

Squirrel  cage  and  synchronous 

(full-voltage,  resistor  and 

reactor  starting) 300     

Squirrel  cage  and  synchronous 

(auto-transformer  starting): 

Not  more  than  30  amperes      250     

More  than  30  amperes- -_      200     

High-reactance  squirrel  cage: 

Not  more  than  30  amperes.      250     

More  than  30  amperes 200     

Wound  rotor 150     

Direct  current: 

Not  more  than  50  horse- 
power        150  250 

More  than  50  horsepower. _      150  175 


250 


250 


200 
200 

250 
200 
150 


150 
150 


'  For  certain  exceptions  to  the  values  specified  see 
paragraph  111.70-10 (b). 

"  Synchronous  motors  of  the  low-torque  low-speed 
type  (usually  450  r.p.m.  or  lower)  such  as  are  used 
to  drive  reciprocating  compressors,  pumps,  etc.,  which 
start  up  unloaded,  do  not  require  a  fuse  rating  or  cir- 
cuit breaker  setting  in  excess  of  200  percent  of  full- 
load  current. 

"  For  motors  marked  with  a  code  letter,  see  table 
111.70-10(bl). 
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For  running 

M 

inimum  size  conductor  AWG  and  MCM 

protection  of 

Maximum  allowable 

rating  or  setting  of  branch  circuit 

motors  (amperes)' 

protective  devices    ( amperes  )2 

1-conductor 

2-conduetor 

3-conductor 

With  code 
letters  B  to  E, 
inclusive:  Sin- 

gle- 

phase 

,  ! 

and  squirrel 

With  code 

cage  and  syn- 

letters B  to  E, 

chronous,  full 

incl 

usive: 

voltage  resis- 

Squirrel cage 

With  code 

tor  or 

reactor 

and  synchro- 

letters F  to  V, 

starting.  With 

nous 

,  auto- 

Full 

inclusive,  or 

code  letters 

transformer. 

With  code 

load 

without  code 

F  to  V,  inclu- 

starting. With- 

letter A:  All 

cur- 

letters 

:  Single- 

sive 

Auto- 

out  code  let- 

motors. With- 

rent 

Maxi- 

Maxi- 

phase and 

trans 

former 

ters: 

Squirrel 

out  code  let- 

rating 

mum 

mum 

squirrel  cage 

starting.  With- 

cage and  syn- 

ters: 

Direct- 

of 

rating  of 

setting 

and  synchro- 

out code  let- 

chronous. 

current  and 

motor 

nonad- 

of  ad- 

nous. 

full  volt- 

ters: 

Squirrel 

auto-trans- 

woun 

d  rotor 

in  am- 

R 

VC 

AVC 

R 

VC 

AVC 

R 

VC 

AVC 

justable 

justable 

age, 

resistor 

cage  and  syn- 

former start- 

motors 

peres 

protec- 

protec- 

and reactor 

chronous. 

ing; 

high  re- 

tive 

tive 

starting 

auto 

-trans- 

actan 

cesquir- 

devices 

devices 

former 

rel 

cage.' 

starting;  high 

(Both  more 

reactance 

th 

an  30 

squirr 

el  cage.^ 

amperes) 

(Both  not 

more 

than  30 

amperes) 

Circuit 

Circuit 

Circuit 

Circuit 

breakers 

breakers 

breakers 

breakers 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

'  1 

14 

12 

14 

14 

12 

14 

14 

12 

14 

■'2 

•'•  1.15 

15 

15 

15 

15 

15 

15 

15 

15 

*2 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•'•3 

■"  2.3 

15 

15 

15 

15 

15 

15 

15 

15 

«3 

14 

12 

14 

14 

12 

14 

14 

12 

14 

r,4 

'•  3.45 

15 

15 

15 

15 

15 

15 

15 

15 

M 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•'•6 

■-•  4.G 

15 

15 

15 

15 

15 

15 

15 

15 

■•5 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•'•6 

■'■  5.75 

15 

15 

15 

15 

15 

15 

15 

15 

6 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•'■8 

'■6.9 

20 

15 

15 

15 

15 

15 

15 

15 

7 

14 

12 

14 

14 

12 

14 

14 

12 

14 

■"•  10 

•'  8.05 

25 

20 

20 

15 

15 

15 

15 

15 

8 

14 

12 

14 

14 

12 

14 

14 

12 

14 

■10 

'■9.2 

25 

20 

20 

20 

20 

20 

15 

15 

9 

14 

12 

14 

14 

12 

14 

14 

12 

14 

"■  12 

■'■  10.35 

30 

30 

25 

20 

20 

20 

15 

15 

10 

14 

12 

14 

14 

12 

14 

14 

12 

14 

■  12 

■■■11.5 

30 

30 

25 

20 

20 

20 

15 

15 

11 

14 

12 

14 

14 

12 

14 

14 

12 

14 

■"  15 

■'■  12.65 

35 

30 

30 

30 

25 

30 

20 

20 

12 

14 

12 

14 

14 

12 

14 

14 

12 

14 

15 

13.8 

40 

30 

30 

30 

25 

30 

20 

20 

13 

12 

12 

14 

12 

12 

14 

12 

12 

14 

15 

14.95 

40 

40 

35 

30 

30 

30 

20 

20 

14 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

16.1 

45 

40 

35 

30 

30 

30 

25 

30 

15 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

17.25 

45 

40 

40 

30 

30 

30 

25 

30 

16 

12 

12 

14 

12 

12 

12 

12 

12 

12 

20 

18.4 

50 

40 

40 

40 

35 

40 

25 

30 

17 

12 

12 

12 

12 

12 

12 

10 

12 

12 

20 

19.55 

60 

50 

45 

40 

35 

40 

30 

30 

18 

12 

12 

12 

10 

12 

12 

10 

12 

12 

25 

20.7 

60 

50 

45 

40 

40 

40 

30 

30 

19 

12 

12 

12 

10 

12 

12 

10 

10 

12 

25 

21.8 

60 

50 

50 

40 

40 

40 

30 

30 

20 

10 

12 

12 

10 

12 

12 

10 

10 

12 

25 

23.0 

60 

50 

50 

40 

40 

40 

30 

30 

22 

10 

12 

12 

10 

10 

12 

10 

10 

10 

30 

25.3 

70 

70 

60 

50 

45 

50 

35 

40 

24 

10 

12 

12 

10 

10 

12 

8 

10 

10 

30 

27.6 

80 

70 

60 

50 

50 

50 

40 

40 

26 

10 

10 

12 

8 

10 

10 

8 

10 

10 

30 

29.9 

80 

70 

70 

70 

60 

70 

40 

40 

28 

8 

10 

12 

8 

10 

10 

8 

8 

10 

35 

32.2 

90 

70 

70 

70 

60 

70 

45 

50 

30 

8 

10 

10 

8 

10 

10 

8 

8 

10 

35 

34.5 

90 

100 

80 

70 

60 

70 

45 

50 

32 

8 

10 

10 

8 

10 

10 

7 

8 

8 

40 

36.8 

100 

100 

80 

70 

70 

70 

50 

50 

34 

8 

10 

10 

7 

8 

10 

7 

8 

8 

40 

39.1 

no 

100 

90 

70 

70 

70 

60 

70 

36 

8 

10 

10 

7 

8 

10 

6 

8 

8 

45 

41.4 

no 

100 

90 

100 

80 

100 

60 

70 

38 

7 

10 

10 

7 

8 

8 

6 

7 

8 

45 

43.7 

125 

100 

100 

100 

80 

100 

60 

70 

40 

7 

8 

10 

6 

8 

8 

5 

7 

8 

50 

46.0 

125 

100 

100 

100 

80 

100 

60 

70 

42 

7 

8 

10 

6 

8 

8 

5 

6 

7 

50 

48.3 

125 

125 

110 

100 

90 

100 

70 

70 

44 

6 

8 

8 

6 

8 

8 

5 

6 

7 

60 

50.6 

125 

125 

110 

100 

90 

100 

70 

70 

46 

6 

8 

8 

5 

7 

8 

4 

6 

6 

GO 

52.9 

150 

125 

125 

100 

100 

100 

70 

70 

48 

6 

8 

8 

5 

7 

8 

4 

G 

6 

60 

55.2 

150 

125 

125 

100 

100 

100 

80 

100 

50 

6 

8 

8 

5 

7 

7 

4 

5 

6 

GO 

57.5 

150 

125 

125 

100 

100 

100 

80 

100 

52 

5 

8 

8 

4 

6 

7 

4 

5 

6 

GO 

59.S 

175 

150 

150 

125 

110 

125 

80 

100 

54 

5 

7 

8 

4 

6 

7 

3 

5 

5 

70 

62. 1 

175 

150 

150 

125 

no 

125 

90 

100 

56 

5 

7 

8 

4 

6 

7 

3 

5 

5 

70 

64.4 

175 

150 

150 

125 

125 

125 

90 

100 

58 

7 

8 

4 

6 

6 

3 

4 

5 

70 

G6.7 

175 

150 

150 

125 

125 

125 

90 

100 

60 

6 

7 

3 

5 

6 

3 

4 

5 

70 

69.0 

200 

150 

150 

125 

125 

125 

90 

100 

62 

6 

7 

3 

5 

6 

2 

4 

5 

80 

71.3 

200 

175 

175 

125 

125 

125 

100 

100 

64 

6 

7 

3 

5 

6 

2 

4 

4 

80 

73.6 

200 

175 

175 

150 

150 

150 

100 

100 

66 

6 

6 

3 

5 

5 

2 

3 

4 

80 

75.9 

200 

175 

175 

150 

150 

150 

100 

100 

68 

e 

6 

3 

5 

5 

2 

3 

4 

80 

78.2 

225 

175 

175 

150 

150 

150 

110 

125 

70 

3 

5 

6 

2 

4 

5 

3 

4 

UO 

80.5 

225 

175 

175 

150 

150 

150 

no 

125 

72 

3 

5 

6 

2 

4 

5 

3 

3 

90 

82.8 

225 

200 

200 

150 

150 

150 

no 

125 

74 

3 

5 

fi 

2 

4 

5 

2 

3 

90 

85.1 

225 

200 

200 

150 

150 

150 

125 

125 

76 

3 

5 

6 

2 

4 

5 

2 

3 

90 

87.4 

250 

200 

200 

175 

175 

175 

125 

126 

78 

3 

5 

5 

1 

3 

4 

2 

3 

90 

89.7 

250 

200 

200 

175 

175 

175 

125 

126 

80 

2 

4 

5 

1 

3 

4 

0 

2 

3 

100 

92.0 

250 

200 

200 

175 

175 

175 

125 

125 

See  footnotes  at  end  of  table. 
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§  m.70-10(b3)— Cont. 


ELECTRICAL  ENGINEERING 


Table   111.70-10(b3) — Conductor  Size  and  Overcurrcnt  Protection  for  Motors — Continued 


Minimum  size  conductor  AWG  and  MCM 


For  running 

protection  of 

motors  (amperes)^ 


Maximum  allowable  rating  or  setting  of  branch  circuit 
protective  devices    (amperes)- 


1- 

conductor 

2- 

conductor 

3- 

conductor 

With  code 

letters  B  to  E, 

inclusive:  Sin- 

gle-phase 

and 

squirrel 

With  code 

cage  and  syn- 

letters B  to  E, 

chronous,  full 

inc 

lusive: 

voltage  resis- 

Squirrel cage 

With  code 

tor  or  reactor 

and  synchro- 

lettei 

sFto  V, 

starting.  With 

nous,  auto- 

Full 

inclusive,  or 

code  letters 

tran 

sformer. 

With  code 

load 

without  code 

F  to  V,  inclu- 

starting. With- 

letter A:  All 

cur- 

lettei 

s:  Single- 

sive 

:  Auto- 

out 

code  let- 

mote 

•s.  With- 

rent 

Maxi- 

Maxi- 

phase and 

tran 

sformer 

ters: 

Squirrel 

out  code  let- 

rating 

mum 

mum 

squi 

rrel  cage 

starting.  With- 

cage and  syn- 

ters: 

Direct- 

of 

rating  o 

setting 

and  synchro- 

out 

code  let- 

ch 

•onous. 

current  and 

motoi 

nonad- 

of  ad- 

nous. 

full  volt- 

ters: 

Squirrel 

auto-trans- 

wound rotor 

in  am 

R 

VC 

AVC     R 

VC 

AVC     R 

VC 

AVC 

justable 

justable 

age. 

resistor 

cage  and  syn- 

former start- 

motors 

peres 

protec- 
tive 

protec- 
tive 

and  reactor 
starting 

chronous, 
auto-trans- 

ing; 
actar 

high  re- 
ce  squir- 

devices 

devices 

former 

rel 

caee.' 

start 

ing;  high 

(Both  more 

reactance 

than  30 

squiri 

el  cage.' 

amperes) 

(Both  not 

more 

than  30 

amperes) 

Circuit 

Circuit 

Cireuit 

Circuit 

breakers 

breakers 

breakers 

Fuses 

breakers 

Fuses 

(nonad- 

justable 

trip) 

Fuses 

(nonad- 

justable 

trip) 

Fuses 
175 

(nonad- 

justable 

trip) 

175 

125 

(nonad- 

justable 

trip) 

82 

2 

4 

5 

1 

3 

4 

0 

2 

2 

100 

94.3 

250 

225 

225 

175 

125 

84 

2 

4 

5 

1 

3 

4 

0 

2 

2 

100 

96.6 

250 

225 

225 

175 

175 

175 

150 

150 

86 

2 

4 

5 

1 

3 

4 

0 

2 

100 

98.9 

300 

225 

225 

175 

175 

175 

150 

150 

88 

2 

4 

5 

1 

3 

3 

0 

2 

no 

101.2 

300 

225 

225 

200 

200 

200 

150 

150 

90 

2 

4 

4 

0 

2 

3 

0 

2 

no 

103.5 

300 

225 

225 

200 

200 

200 

150 

160 

92 

2 

3 

4 

0 

2 

3 

00 

2 

no 

105.8 

300 

250 

250 

200 

200 

200 

150 

150 

94 

3 

4 

0 

2 

3 

00 

2 

no 

108.1 

300 

250 

250 

200 

200 

200 

150 

150 

96 

3 

4 

0 

2 

3 

00 

1 

125 

110.4 

300 

250 

250 

200 

200 

200 

150 

150 

98 

3 

4 

0 

2 

3 

00 

1 

125 

112.7 

300 

250 

250 

200 

200 

200 

150 

150 

100 

3 

4 

0 

2 

2 

00 

0 

1 

125 

115 

300 

250 

250 

200 

200 

200 

150 

150 

105 

3 

3 

00 

1 

2 

000 

0 

1 

125 

120.75 

350 

300 

300 

225 

225 

225 

175 

175 

no 

0 

2 

3 

00 

1 

2 

000 

0 

0 

150 

126.5 

350 

300 

300 

225 

225 

225 

175 

175 

115 

0 

2 

3 

00 

1 

1 

000 

00 

0 

150 

132.25 

350 

300 

300 

250 

250 

250 

175 

175 

120 

0 

2 

2 

000 

0 

1 

4/0 

00 

0 

150 

138 

400 

300 

300 

250 

250 

250 

200 

200 

125 

00 

1 

2 

000 

0 

1 

4/0 

00 

0 

150 

143.75 

400 

350 

350 

250 

250 

250 

200 

200 

130 

00 

1 

2 

000 

0 

1 

4/0 

00 

00 

150 

149.5 

400 

350 

350 

300 

300 

300 

200 

200 

135 

00 

1 

2 

4/0 

0 

0 

4/0 

000 

00 

175 

155.25 

450 

350 

350 

300 

300 

300 

225 

225 

140 

00 

1 

1 

4/0 

00 

0 

250 

000 

00 

175 

161 

450 

350 

350 

300 

300 

300 

225 

225 

145 

000 

0 

1 

4/0 

00 

0 

250 

000 

00 

175 

166.75 

450 

400 

400 

300 

300 

300 

225 

225 

150 

000 

0 

1 

4/0 

00 

0 

300 

000 

000 

175 

172.5 

450 

400 

400 

300 

300 

300 

225 

225 

155 

000 

0 

1 

4/0 

00 

00 

300 

4/0 

000 

200 

178.25 

500 

400 

400 

350 

350 

350 

250 

250 

160 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

184 

500 

400 

400 

350 

350 

350 

250 

250 

165 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

189.75 

500 

500 

450 

350 

350 

350 

250 

250 

170 

4/0 

00 

0 

250 

000 

00 

350 

4/0 

4/0 

200 

195.5 

500 

500 

450 

350 

350 

350 

300 

300 

175 

4/0 

00 

0 

300 

000 

000 

350 

250 

4/0 

225 

201.25 

600 

500 

450 

350 

350 

350 

300 

300 

180 

4/0 

00 

0 

300 

4/0 

000 

350 

250 

4/0 

225 

207 

600 

500 

450 

400 

400 

400 

300 

300 

185 

4/0 

00 

00 

300 

4/0 

000 

350 

250 

4/0 

225 

212.75 

600 

500 

500 

400 

400 

400 

300 

300 

190 

4/0 

00 

00 

300 

4/0 

000 

400 

250 

4/0 

225 

218.5 

600 

500 

500 

400 

400 

400 

300 

300 

195 

250 

000 

00 

350 

4/0 

000 

400 

309 

250 

225 

224.25 

600 

500 

500 

400 

400 

400 

300 

300 

200 

250 

000 

00 

350 

4/0 

4/0 

450 

300 

250 

250 

230 

600 

500 

500 

400 

400 

400 

300 

300 

210 

250 

000 

00 

350 

250 

4/0 

450 

300 

250 

250 

241.5 

600 

600 

500 

450 

500 

350 

350 

220 

300 

4/0 

000 

400 

250 

4/0 

500 

350 

300 

300 

253 

600 

600 

500 

450 

500 

350 

350 

230 

300 

4/0 

000 

450 

300 

250 

550 

350 

300 

300 

264.5 

600 

600 

500 

500 

500 

350 

350 

240 

300 

4/0 

000 

450 

300 

250 

550 

400 

350 

300 

276 

600 

600 

500 

500 

500 

400 

400 

250 

350 
350 
350 

250 
250 
250 

4/0 
4/0 
4/0 

500 
500 
550 

300 
350 
350 

250 
300 
300 

600 
650 
650 

400 
450 
450 

350 
350 
400 

300 
300 
350 

287.5 

299 

310.5 

500 
600 
600 

500 
600 
600 

500 
600 
600 

400 
400 
450 

400 

260 

400 

270 

500 

280 

400 
400 

250 
300 

250 
250 

600 
600 

350 
400 

300 
350 

500 
500 

400 
450 

350 
350 

322 
333.5 

600 
600 

600 
600 

600 
600 

450 
450 

500 

290 

500 

300 

450 
500 
550 
600 
650 
700 
750 
800 
850 
950 
,000 

300 
350 
350 
400 
450 
450 
500 
550 
600 
650 
650 

250 
300 
300 
350 
350 
400 
450 
450 
500 
550 
550 

650 

400 
450 
500 
550 
600 
650 

350 
400 
450 
450 
500 
550 
600 
650 

550 
600 
650 

450 
500 
550 
600 
650 

350 
400 
400 
450 
450 
500 
500 
600 
600 
600 
600 

345 
368 
391 
414 
437 
460 
483 
506 
529 
552 
575 

600 

600 

600 

450 
500 
600 
600 
600 
600 

500 

320 

500 

340 

600 

360 

600 

380 

600 

400 

600 

420 

440 

460 

480 

500   1 

'  Values  may  be  modified  as  permitted  by  Section  111.70-15. 

-■  Valuer  may  be  modified  as  permitted  by  Section  111.70-10. 

■'  High  reactance  squirrel  cage  motors  are  those  designed  to  limit 
the  starting  current  by  means  of  deep-slot  secondaries  or  double- 
wound  secondaries  and  are  generally  started  on  full  voltage. 


'  For  the  grouping  of  small  motors  under  the  protection  of  a 
single  set  of  fuses,  see  pai'agraph  111.70-10(c) . 

■'For  running  protection  of  motors  of  1  horsepower  or  less,  see 
paragraph    111.70-15  (c). 


(56) 


I 


ELECTRICAL   SYSTEM — GENERAL  REQUIREMENTS 


§  m. 70-1 5(a) 


of  fuses,  nonadjustable  circuit  breakers,  or 
thermal  devices,  or  possible  settings  of  ad- 
justable circuit  breakers,  adequate  to  carry 
the  load,  the  next  higher  size,  rating  or  set- 
ting may  be  used. 

111.70-10(b)(2)  Where  the  overcur- 
rent  protection  specified  in  tables  111.70-10 
(bl)  and  111.70-10(b2)  is  not  sufficient  for  the 
starting  current  of  the  motor,  it  may  be  in- 
creased but  shall  in  no  case  exceed  400  percent 
of  the  motor  full  load  current. 

111.70-10(b)(3)  Table  111.70-10(b3) 
tabulates  usual  values  of  motor-branch-cir- 
cuit protection,  motor-running  protection,  and 
minimum  cable  size  for  various  motor  full  load 
currents  for  ease  of  reference. 

111.70-10(c)  Several  motors  on  one 
branch  circuit.  Two  or  more  motors  may  be  con- 
nected to  the  same  branch  circuit  under  the 
conditions  covered  in  this  paragraph. 

111.70-10(c)(l)  Two  or  more  motors 
each  not  exceeding  1  horsepower  in  rating  and 
each  having  a  full  load  rated  current  not  ex- 
ceeding 6  amperes,  may  be  used  on  a  branch 
circuit  protected  at  not  more  than  20  amperes 
at  125  volts  or  less,  or  15  amperes  at  600  volts 
or  less.  Individual  running  overcurrent  pro- 
tection is  unnecessary  for  such  motors  unless 
required  by  the  provisions  of  paragraph  111.- 
70-15(c)  or  (d). 

111.70-10(c)(2)  Two  or  more  motors 
of  any  ratings,  each  having  individual  run- 
ning overcurrent  protection,  may  be  connected 
to  one  branch  circuit  provided  all  of  the  con- 
ditions contained  in  this  subparagraph  are 
complied  with. 

111.70-10(c)(2)(i)  Each  motor-run- 
ning overcurrent  device  must  be  approved  for 
group  installation. 

111.70-10(c)(2)(ii)  Each  motor  con- 
troller must  be  approved  for  group  installation. 
111.70-10(c)(2)(iii)  The  branch  cir- 
cuit must  be  protected  by  an  overcurrent  de- 
vice having  a  rating  or  setting  equal  to  that 
specified  in  paragraph  (b)  of  this  section  for 
the  largest  motor  connected  to  the  branch  cir- 
cuit plus  an  amount  equal  to  the  sum  of  the 
full  load  current  ratings  of  all  other  motors 
connected  to  the  circuit. 

111.70-10(c)(2)(iv)  The  branch  cir- 
cuit overcurrent  protection  must  not  be  great- 
er than  that  allowed  by  paragraph  111.70-15 
(m)  for  the  thermal  cutout  or  relay  protecting 
the  smallest  motor  of  the  group. 

111.70-10(c)(2)(v)  The  conductors 
of  any  tap  supplying  a  single  motor  need  not 
have  individual  branch  circuit  protection,  pro- 
vided they  comply  with  either  of  the  follow- 
ing: (a)  No  conductor  to  the  motor  shall  have 


a  current-carrying  capacity  less  than  that  of 
the  branch  circuit  conductors,  or  (b)  no  con- 
ductor to  the  motor  shall  have  a  current-carry- 
ing capacity  less  than  one-third  that  of  the 
branch  circuit  conductors,  with  a  minimum  in 
accordance  with  paragraph  111.70-5(b),  the 
conductors  to  the  motor-running  protective 
device  being  not  more  than  25  feet  long  and 
being  protected  from  mechanical  injury. 

m.70-10ld)  Combined  overcurrent  pro- 
tection. Motor-branch-circuit  overcurrent  pro- 
tection and  motor-running  overcurrent  protec- 
tion may  be  combined  in  a  single  overcurrent 
device  if  the  rating  or  setting  of  the  device 
provides  the  running  overcurrent  protection 
specified  in  paragraphs  111.70-15  (b),  (c),  and 
(d). 

11 1.70-1 0(e)  Group  control  branch  circuit 
overcurrent  protection.  In  lieu  of  the  require- 
ments of  paragraph  111.70-15(m)  and  para- 
graph (b)  of  this  section,  a  motor-branch-cir- 
cuit of  group  control  panels  may  be  considered 
to  be  protected  again.st  overcurrent  by  an  in- 
stantaneous trip  circuit  breaker  set  to  trip  at 
a  value  not  exceeding  1,500  percent  of  the 
motor  full  load  current,  provided  that  all  the 
conditions  of  this  paragraph  are  fulfilled. 

111.70-10(e)(l)  The  thermal  cutout, 
thermal  relay,  or  other  device  for  motor-run- 
ning protection  shall  be  capable  of  operation 
without  damage  to  itself  from  a  current  up  to 
the  setting  of  the  branch-circuit  circuit 
breaker. 

111.70-10(e)(2)  The  motor  controller 
shall  be  capable  of  opening  the  circuit  without 
damage  to  itself  resulting  from  a  current  up 
to  the  setting  of  the  branch-circuit  circuit 
breaker. 

1 1 1 .70-1 0(f)  Overcurrent  devices;  in  which 
conductor.  Overcurrent  devices  shall  comply 
with  the  provisions  of  Subpart  111.50. 

111.70-10(g)  Rating  of  circuit  breakers. 
Circuit  breakers  for  motor-branch-circuit  pro- 
tection shall  have  a  continuous  current  rating 
of  not  less  than  115  percent  of  the  full  load 
current  rating  of  the  motors. 

111.70— 10(h)  Special  requirements  for 
over  600  volts.  Each  motor-branch-circuit  and 
feeder  of  more  than  600  volts  shall  be  pro- 
tected against  overcurrent  by  means  of  a  cir- 
cuit breaker  of  suitable  rating  so  arranged 
that  it  can  be  serviced  without  hazard. 

1 1 1 .70-1 5      Motor  overload  protection 

1 1 1 .70-1 5(a)  General.  The  following  pro- 
visions in  this  section  specify  overcurrent  de- 
vices intended  to  protect  the  motors,  the  mo- 
tor-control apparatus,  and  the  branch  circuit 
conductors  against  excessive  heating  due  to 
motor  overloads. 
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m.70-15(b)  Continuous  duty  motors 
more  than  one  horsepower.  Each  continuous 
duty  motor  rated  more  than  one  horsepower 
shall  be  protected  against  overcurrent  by  one 
of  the  means  covered  in  this  paragraph.  For 
multispeed  motors  each  separate  winding  or 
winding  connection  shall  be  considered  sep- 
arately. 

111.70-15(b)(l)  A  separate  overcur- 
rent device  which  is  responsive  to  motor  cur- 
rent. This  device  shall  be  rated  or  set  at  not 
more  than  115  percent  of  the  motor  full  load 
current  rating.  For  multispeed  motors  this  de- 
vice shall  be  rated  or  set  at  not  more  than  115 
percent  of  the  full  load  current  rating  of  each 
separate  winding  or  winding  connection.  This 
value  may  be  modified  as  permitted  by  para- 
graph (g)  of  this  section. 

111.70-15(b)(2)  A  thermal  protector 
integral  with  the  motor,  approved  for  use 
with  the  motor  which  it  protects  on  the  basis 
that  it  will  prevent  dangerous  overheating  of 
the  motor  due  to  overload  or  failure  to  start. 
If  the  motor  current  interrupting  device  is 
separate  from  the  motor  and  its  control  circuit 
is  operated  by  a  protective  device  integral  with 
the  motor,  it  shall  be  so  arranged  that  the 
opening  of  the  control  circuit  will  result  in  in- 
terruption of  current  to  the  motor. 

111.70-15(b)(3)  For  sealed  (hermetic- 
type)  refrigeration  motors  the  protective  de- 
vice specified  in  subparagraph  (1)  or  (2)  of  this 
paragraph  shall  be  rated  or  set  to  trip  at  not 
more  than  125  percent  of  the  motor  full  load 
line  current. 

1 1 1 .70— 15(c)  Continuous  duty  motors,  one 
horsepower  or  less,  manually  started.  Any  motor 
of  one  horsepower  or  less  which  is  portable,  is 
manually  started  and  is  within  sight  from  the 
starter  location,  shall  be  considered  as  pro- 
tected against  overcurrent  by  the  overcurrent 
device  protecting  the  conductors  of  the  branch 
circuit.  This  branch  circuit  overcurrent  device 
shall  not  be  larger  than  that  specified  by  table 
111.70-10(b3),  except  that  any  such  motor 
may  be  used  at  125  volts  or  less  on  a  branch 
circuit  protected  at  20  amperes.  Any  such  mo- 
tor which  is  out  of  sight  from  the  starter  lo- 
cation and  any  such  motor  which  is  not  port- 
able, shall  be  protected  as  specified  in  para- 
graph (d)  of  this  section  for  automatically 
started  motors. 

1 1 1 .70-1 5(d)  Continuous  duty  motors,  one 
horsepower  or  less,  automatically  started.  Each 
continuous  duty  motor  rated  at  one  horse- 
power or  less  which  is  automatically  started 
shall  be  protected  against  overcurrent  by  the 
use  of  one  of  the  means  covered  in  this  para- 
graph. 


111.70-15(d)(l)  In  the  same  manner 
as  provided  for  motors  rated  at  more  than  one 
horsepower  by  paragraph  (b)(1)  or  (2)  of  this 
section. 

111.70-15  (d)(2)  If  part  of  an  ap- 
proved assembly  which  does  not  normally  sub- 
ject the  motor  to  overloads  and  which  is  also 
equipped  with  other  safety  controls  which  pro- 
tect the  motor  against  damage  due  to  stalled 
rotor  current,  the  motor  will  be  considered  to 
be  protected.  Where  such  protective  equip- 
ment is  used,  it  shall  be  indicated  on  the 
nameplate  of  the  assembly  where  it  will  be 
visible  after  installation. 

111.70-15(d)(3)  If  the  impedance  of 
the  motor  windings  is  sufficient  to  prevent 
overheating  due  to  failure  to  start,  the  motor 
may  be  protected  as  specified  in  paragraph 
(c)  of  this  section  for  manually  started  motors. 

11 1.70-1 5(e)  Wound-rotor  secondaries. 
The  secondary  circuits  of  wound-rotor  alter- 
nating-current motors,  including  conductors, 
controllers,  resistors,  etc.,  shall  be  considered 
as  protected  against  overcurrent  by  the  motor- 
running  overcurrent  device. 

1 1 1 .70-1 5(f)  Intermittent  and  similar  duty. 
A  motor  used  for  a  condition  of  service  which 
is  inherently  short  time  is  considered  as  pro- 
tected against  overcurrent  by  the  branch  cir- 
cuit overcurrent  device,  provided  the  overcur- 
rent protection  does  not  exceed  that  specified 
in  Tables  111.70-10(bl)  and  111.70-10(b2). 
Any  motor  is  considered  to  be  for  continuous 
duty  unless  the  nature  of  the  apparatus 
which  it  drives  is  such  that  the  motor  cannot 
operate  continuously  with  load  under  any  con- 
ditions or  unless  permitted  by  Section  111.25- 
15. 

11 1.70-1 5(g)  Selection  or  setting  of  pro- 
tective devices.  Where  the  values  specified  for 
motor-running  overcurrent  protection  do  not 
correspond  to  the  standard  sizes  or  rating  of 
fuses,  nonadjustable  circuit  breakers,  thermal 
cutouts,  thermal  relays,  the  heating  elements 
of  thermal  trip  motor  switches,  or  possible 
settings  of  adjustable  circuit  breakers  ade- 
quate to  carry  the  load,  the  next  higher  size, 
rating,  or  setting  may  be  used,  but  not  higher 
than  130  percent  of  the  full-load  current  rat- 
ing of  the  motor  except  that  for  sealed 
(hermetic-type)  refrigeration  motors  the  rat- 
ing or  setting  of  the  protective  device  shall  not 
be  higher  than  140  percent  of  the  full-load  cur- 
rent rating  of  the  motor.  If  not  shunted  dur- 
ing the  starting  period  of  the  motor  (see  para- 
graph (h)  of  this  section),  the  protective  de- 
vice shall  have  sufficient  time  delay  to  permit 
the  motor  to  start  and  accelerate  its  load. 

11 1.70-1 5(h)      Shunting  during  starting  pe- 
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riod.  If  the  motor  is  manually  started  (includ- 
ing starting  with  a  magnetic  starter  having 
pushbutton  control)  the  running  overcurrent 
protection  may  be  shunted  or  cut  out  of  the 
circuit  during  the  starting  period  of  the  mo- 
tor, provided  the  device  by  which  the  overcur- 
rent protection  is  shunted  or  cut  out  cannot 
be  left  in  the  starting  position,  and  the  motor 
shall  be  considered  as  protected  against  over- 
current  during  the  starting  period  if  fuses  or 
time-delay  circuit  breakers,  rated  or  set  at  not 
over  400  percent  of  the  full-load  current  of  the 
motor,  are  so  located  in  the  circuit  as  to  be 
operative  during  the  starting  period  of  the 
motor.  The  motor-running  overcurrent  pro- 
tection shall  not  be  shunted  or  cut  out  during 


the  starting  period  if  the  motor  is  automatic- 
ally started. 

111. 70-1 5(i)      Fuses;  in  which  conductor.  If 

fuses  are  used  for  motor-running  protection,  a 
fuse  shall  be  inserted  in  each  ungrounded  con- 
ductor, except  that  a  fuse  shall  also  be  inserted 
in  a  grounded  conductor  under  the  circum- 
stances set  forth  in  footnote  1  of  Table 
111.70-15(j)  for  circuits  supplied  by  wye-delta 
or  delta-wye  connected  transformers. 

111. 70-1 5(j)  Devices  other  than  fuses;  in 
which  conductors.  If  devices  other  than  fuses 
are  used  for  motor-running  protection.  Table 
111.70-15(j)  shall  govern  the  minimum  allow- 
able number  and  location  of  overcurrent  units, 
such  as  trip  coils,  relays,  oi-  thermal  cutouts. 


Table  111.70-15  (j) — Mininium  number  and  location  of  motor -running  protective  devices 


Kind  of  motor 


Supply  system 


Number  and  location  of  overcur- 
rent units,  such  as  trip  coils, 
relays,  or  thermal  cut-outs 


1-phase  alternating-current  or  direct-  2-wire,  1-phase  alternating-current  or  1  in  either  conductor. 

current.  direct-current,  ungrounded. 

1-phase  alternating-current  or  direct-  2-wire,  1-phase  alternating-current  or  1  in  ungrounded  conductor, 
current.  direct-current,         one         conductor 

grounded. 
1-phase  alternating-current  or  direct-  ;:i-wire,  1-phase  alternating-current  or  1  in  either  ungrounded  conductor, 
current.  direct-current,  grounded  neutral. 

3-phase  alternating-current 3-wire,     3-phase     alternating-current,  2  in  any  2  conductors.' 

ungrounded. 

3-phase  alternating-current 3-wire,       3-phase,        one        conductor  2  in  ungrounded  conductors. 

grounded. 

3-phase  alternating-current 3-wire,     3-phase     alternating-current,  2  in  any  2  conductors.^ 

grounded  neutral. 

3-phase  alternating-current 4-wire,     3-phase     alternating-current,  2  in  any  2  conductors,  except  the 

grounded  neutral  or  ungrounded.  neutral.' 

'  In  the  case  of  distribution  systems  supplying  wye-  delta  or  delta-wye  connected  transformers  (having  the 
wye  neutral  point  in  the  primary  ungrounded  or  not  connected  to  the  circuit)  three  running  overcurrent  units 
shall  be  provided  for  the  protection  of  3-phase  3-wire  motors. 


1 1 1 .70-1 51k)  Number  of  conductors  dis- 
connected by  overcurrent  device.  Motor-running 
protective  devices,  other  than  fuses,  thermal 
cutouts,  or  thermal  protectors,  shall  simul- 
taneously open  a  sufficient  number  of  un- 
grounded conductors  to  interrupt  current  flow 
to  the  motor. 

111.70-15(1)  Motor  controller  as  running 
protection.  A  motor  controller  may  also  serve 
as  the  running  overcurrent  device  if  the  num- 
ber of  overcurrent  units  complies  with  Table 
lH.70-15(j),  and  if  these  overcurrent  units 
are  operative  in  both  the  starting  and  run- 
ning position  in  the  case  of  a  direct-current 
motor,  and  in  the  running  position  in  the  case 
of  an  alternating-current  motor. 

1 1 1 .70-1 5(m)  Thermal  cutouts  and  relays. 
Thermal  cutouts,  thermal  relays  and  other  de- 
vices for  motor-running  protection  which  are 
not  capable  of  opening  short  circuits,  shall  be 


protected  by  fuses  or  circuit  breakers  with 
ratings  or  settings  of  not  over  4  times  the  rat- 
ing of  the  motor  for  which  they  are  designed, 
unless  approved  for  group  installation,  and 
marked  to  indicate  the  maximum  rating  or 
setting  of  the  overcurrent  device  by  which 
they  must  be  protected. 

1 1 1 .70—1 5(n)  Rating  of  protective  devices. 
Motor-running  overcurrent  devices  other  than 
fuses  shall  have  a  rating  of  at  least  115  per- 
cent of  the  full-load  current  rating  of  the 
motor. 

1 1 1 .70-1 5(o)  Automatic  restarting.  A  mo- 
tor-running protective  device  which  can  re- 
start a  motor  automatically  after  overcurrent 
tripping  shall  not  be  installed. 

111.70— 15(p)  Special  requirements  for 
over  600  volts.  Running  overcurrent  protection 
for  a  motor  of  over  600  volts  shall  consist  of  a 
circuit  breaker,  or  of  overcurrent  units  inte- 
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gral  with  the  controller  which  shall  simultane- 
ously open  all  ungrounded  conductors  to  the 
motor.  The  overcurrent  device  shall  have  a 
setting  as  specified  by  this  section. 

1 1 1 .70—20     Motor  controllers,  general 
requirements 
ni.70-20(a)     Suitability.  Each  controller 
shall  be  capable  of  starting  and  stopping  the 
motor  which  it  controls,  and  for  an  alternat- 
ing-current motor  shall  be  capable  of  inter- 
rupting the  stalled-rotor  current  of  the  motor. 
1 1 1 .70-20(b)     Rating.  The  controller  shall 
have  a  horsepower  rating,  which  shall  not  be 
lower  than  the  horsepower  rating  of  the  mo- 
tor, except  as  otherwise  permitted  by  this 
paragraph. 

111.70-20(b)(l)  For  a  stationary  mo- 
tor rated  at  i/g  horsepower  or  less  that  is  nor- 
mally left  running  and  is  so  constructed  that 
it  cannot  be  damaged  by  overload  or  failure 
to  start,  such  as  clock  motors  and  the  like,  the 
branch  circuit  overcurrent  device  may  serve 
as  the  controller. 

111.70-20(b)(2)  For  stationary  mo- 
tors rated  at  2  horsepower  or  less,  and  300 
volts  or  less,  the  controller  may  be  a  general 
use  switch  having  an  ampere  rating  at  least 
twice  the  full-load  current  rating  of  the  motor. 
111.70-20(b)(3)  For  portable  motors 
rated  at  Vs  horsepower  or  less,  the  controller 
may  be  an  attachment  plug  and  receptacle. 

111.70-20(b)(4)  A  branch-circuit  cir- 
cuit breaker,  rated  in  amperes  only,  may  be 
used  as  a  controller.  When  this  circuit  breaker 
is  also  used  for  overcurrent  protection,  it  shall 
conform  to  the  appropriate  provisions  of  this 
part  governing  overcurrent  protection. 

111.70-20(c)  Need  not  open  all  conduc- 
tors. Except  when  the  motor  controller  serves 
also  as  a  disconnecting  means  (see  paragraph 
111.70-30(1))  the  controller  need  not  open  all 
conductors  to  the  motor. 

1 1 1 .70-20(d)  In  grounded  conductors.  One 
pole  of  the  controller  may  be  placed  in  a  per- 
manently grounded  conductor  provided  the 
controller  is  so  designed  that  the  pole  in  the 
grounded  conductor  cannot  be  opened  with- 
out simultaneously  opening  all  conductors  of 
the  circuit. 

1 1 1 .70-20(e)  Adjacent  to  motor  and  driven 
machinery.  Generally  a  controller  shall  be  lo- 
cated adjacent  to  the  motor  and  its  driven  ma- 
chinery. Where  it  is  desired  to  group  motor 
controllers  at  a  central  location  or  where,  for 
other  reasons,  it  is  not  feasible  to  locate  a  con- 
troller adjacent  to  the  motor  and  its  driven 
machine,  the  installation  shall  comply  with 
one  of  the  conditions  listed  in  this  paragraph. 


111.70-20(e)(l)  The  motor  and  con- 
troller disconnecting  means  required  by  Sec- 
tion 111.70-30  shall  be  capable  of  being  locked 
in  the  open  circuit  position.  However,  if  the 
disconnecting  means  is  not  within  sight  of  the 
controller  location  or  is  more  than  50  feet  dis- 
tant from  the  controller,  subparagraph  (2)  or 
(3)  of  this  paragraph  shall  be  complied  with. 

111.70-20(e)(2)  A  manually  operable 
switch  which  will  disconnect  the  motor  from 
its  source  of  supply  shall  be  provided  adjacent 
to  the  motor  location.  This  switch  shall  be 
rated  in  accordance  with  the  appropriate  re- 
quirements of  Section  111.70-30. 

111.70-20(e)(3)  A  maintaining  type 
switch  in  the  motor  control  circuit  shall  be 
provided  adjacent  to  the  motor  which  will  pre- 
vent the  motor  from  being  energized. 

ni.70-20(f)  Number  of  motors  served  by 
each  controller.  Each  motor  shall  be  provided 
with  an  individual  controller,  except  that  for 
motors  of  600  volts  or  less,  a  single  controller 
may  serve  a  group  of  motors  under  any  one 
of  the  conditions  provided  by  this  paragraph. 

111.70-20(f)(l)  If  a  number  of  mo- 
tors drive  several  parts  of  a  single  machine  or 
piece  of  apparatus. 

111.70-20(f)(2)  If  a  group  of  motors 
is  under  the  protection  of  one  overcurrent  de- 
vice as  permitted  in  subparagraph  111.70-10 
(c)(1). 

1 1 1 .70-20(g)  Adjustable-speed  motors. 
Adjustable-speed  motors,  if  controlled  by 
means  of  field  regulation,  shall  be  so  equipped 
and  connected  that  they  cannot  be  started  un- 
der weakened  field  unless  the  motor  is  de- 
signed for  such  starting. 

m.70-20(h)  Speed  limitation.  Machines 
of  the  types  listed  in  this  paragraph  shall  be 
provided  with  speed  limiting  devices,  unless 
the  inherent  characteristics  of  the  machine, 
the  system,  or  the  load  and  the  mechanical 
connection  thereto  are  such  as  safely  to  limit 
the  speed,  or  unless  the  machine  is  always 
under  the  manual  control  of  a  qualified  oper- 
ator. 

111.70-20(h)(l)  Separately  excited 
direct-current  motors. 

111.70-20(h)(2)     Series  motors. 

111.70-20(hj(3)  Motor-generators 
and  converters  which  can  be  driven  at  exces- 
sive speed  from  the  direct-current  end,  as  by 
reversal  of  current  or  decrease  in  load, 

n  1.70-20(1)      Enclosure 

111.70-20(i)(l)  General.  All  control- 
ling apparatus,  except  as  otherwise  permitted 
below,  shall  be  protected  by  enclosing  cases, 
either  dripproof  or  watertight,  depending  on 
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their  location.  Cable  entrance  plates,  if  pro- 
vided, for  watertight  enclosures  and  at  the  top 
of  dripproof  enclosures  shall  be  at  least  i/g- 
inch  thick  and  be  fitted  with  gaskets.  Water- 
tight enclosures  shall  be  provided  with  exter- 
nal feet  or  lugs  for  mounting. 

11 1.70-20(1)  (2)  Open  type.  Control 
apparatus  may  be  of  the  open  type  provided  it 
is  located  in  a  compartment  or  enclosure  as- 
signed solely  to  electrical  control  equipment 
and  accessible  only  to  qualified  persons.  Where 
the  compartment  is  used  for  other  apparatus 
and  the  location  of  an  open  controller  is  such 
that  it  is  subject  to  accidental  contact,  ade- 
quate guardrails  or  the  equivalent  shall  be 
provided. 

1 1 1 .70-20(j)  Hinged  doors.  All  controller 
hinged  doors  having  either  a  height  exceeding 
45  inches  or  a  width  exceeding  24  inches  shall 
be  provided  with  door  positioners  and  stops. 
Equipment  mounted  on  a  hinged  door  shall  be 
constructed  or  shielded  in  such  a  manner  that 
no  live  parts  of  the  door  mounted  equipment 
will  be  exposed  to  accidental  contact  by  a  per- 
son with  the  door  open  and  the  circuit  ener- 
gized. 

111.70-20lk)  Grounding.  Controller 
cases,  except  insulating  covers  of  snap 
switches,  shall  be  grounded. 

111.70-20(1)  Construction.  The  construc- 
tion of  controlling  apparatus  and  their  enclo- 
sures shall  conform  to  the  requirements  of 
Underwriters'  Laboratories,  Inc.,  "Standard 
for  Industrial  Control  Equipment,"  except 
that  sheet  metal  enclosures  for  installation  in 
corrosive  locations  shall  not  be  installed  un- 
less one  of  the  conditions  covered  in  this  para- 
graph is  complied  with. 

111.70-20(1)(1)  The  enclosure  is  fab- 
ricated of  corrosion-resistant  material. 

111.70-20(1)(2)  The  enclosure  is  fab- 
ricated of  sheet  steel  not  less  than  Vs  inch  in 
thickness  and  hot  dip  galvanized  after  fabri- 
cation. 

111.70-20(1)(3)  The  enclosure  is  fab- 
ricated of  sheet  steel  not  less  than  ■'^i,j  inch  in 
thickness  and  given  a  corrosion  resistant  fin- 
ish in  accordance  with  Section  110.15-40  of 
this  subchapter. 

1 1 1 .70-20{m)  Wearing  parts.  All  wearing 
parts  of  controller  should  be  readily  accessible 
for  inspection  and  renewal. 

111.70-20(n)  Protection  against  low  volt- 
age. Motor  controllers  for  motors  of  2  horse- 
power or  larger  shall  be  provided  with  protec- 
tion against  low  voltage.  Low-voltage  release 
should  be  provided  only  on  controllers  for 
auxiliaries  which  are  vital  to  the  operation  of 
the  propelling  equipment  where  automatic  re- 


start after  a  voltage  failure  will  not  be  haz- 
ardous. Otherwise,  low-voltage  protection 
should  be  used.  To  permit  prompt  restoration 
of  service  after  interruption,  the  starting  cur- 
rent and  short-time  sustained  current  of  all 
low-voltage  release  load  shall  be  within  the  ca- 
pacity of  one  generator. 

111.70-20(o)  Manually  operated  con- 
trollers. Manually  operated  controllers  shall  be 
arranged  for  operation  without  opening  the 
enclosing  case.  In  the  panel  type  the  starting 
arm  shall  be  arranged  so  that  the  motor  will 
stop  if  the  arm  is  left  on  a  starting  point.  In 
regulating  drum  controllers  the  resistor  shall 
be  proportioned  for  the  duty  cycle. 

111.70-20(p)  Alternating-current  manual 
autostarters.  Alternating-current  manual  auto- 
starters  with  self-contained  auto- 
transformers  should  be  provided  with 
switches  of  the  quick-make-and-break  type 
and  the  starters  should  be  arranged  so  that  it 
will  be  impossible  to  throw  to  the  running  po- 
sition without  having  first  thrown  to  the  start- 
ting  position.  Switches  should  be  preferably 
of  the  contactor  or  air-break  type.  In  case  oil 
is  necessary,  the  starter  should  not  leak  when 
tilted  to  an  angle  of  15  degrees  and  should  be 
constructed  to  prevent  the  liquid  from  splash- 
ing out  due  to  the  rolling  of  the  vessel. 

111.70-20(q)  Identification  of  controllers. 
A  controller  shall  be  marked  with  the  maker's 
name  or  identification  symbol,  the  voltage,  the 
current  or  horsepower  rating,  and  such  other 
data  as  may  be  needed  properly  to  indicate  the 
motor  which  it  controls.  The  identification 
data  necessary  to  indicate  the  motor  which  the 
controller  controls  shall  be  on  the  external 
surface  of  the  enclosure.  A  heat  resistant  dur- 
able type  wiring  diagram  of  the  controller 
shall  be  permanently  attached  to  the  inside  of 
the  controller  door. 

1 1 1 .70-25      Group  control  panels 

1 1 1.70-25(a)  General.  The  provisions  in 
this  section  are  in  addition  to  and  amendatory 
of  the  other  provisions  of  this  subpart  and  are 
applicable  to  two  or  more  motor  controllers 
grouped  into  a  motor  control  center  and  sup- 
plied by  a  common  feeder.  The  provisions  of 
this  paragraph  are  not  applicable  to  the  con- 
trollers for  two  or  more  motors  driving  sev- 
eral parts  of  a  single  machine  or  piece  of  ap- 
paratus when  the  controllers  are  grouped  or 
installed  in  a  single  enclosure. 

111.70-25(b)  Arrangement.  Each  con- 
troller and  its  associated  motor  overcurrent 
protection  device,  motor  branch  circuit  over- 
current  protective  device  and  disconnecting 
means  shall  be  mounted  in  a  common  metal  en- 
closure provided  with  a  hinged  door. 
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in.70-25(c)  Door  interlock.  The  hinged 
door  required  above  shall  be  interlocked  with 
the  disconnect  device  to  prevent  the  door  be- 
ing opened  with  the  circuit  energized. 

in.70-25(d)  Working  space.  Working 
space,  generally  not  less  than  30  inches  and  at 
no  point  less  than  24  inches,  shall  be  provided 
in  front  of  group  control  boards.  Where  access 
to  the  rear  is  required  for  making  connections 
and  for  subsequent  inspections,  or  for  other 
purposes,  space  adequate  for  the  work  to  be 
done,  and  in  no  case  less  than  18  inches  shall 
be  provided. 

m.70-25(e)  Nanrepiates.  Circuit  name- 
plates  in  accordance  with  paragraph  111.30-1 
(h)  shall  be  provided. 

111.70-30      Disconnecting  means 

111.70-30(a)  General.  The  provisions 
contained  in  this  section  are  intended  to  re- 
quire disconnecting  means  for  motors  and 
controllers  capable  of  disconnecting  them 
from  the  circuit. 

111.70-30(b)  Type.  The  disconnecting 
means  shall  be  an  enclosed,  externally  oper- 
able, motor-circuit  switch,  rated  in  horse- 
power, or  a  circuit  breaker,  except  as  per- 
mitted in  the  paragraphs  (c),  (d),  (e),  (f),  and 
(g)  of  this  section.  Every  switch  in  the  motor 
branch  circuit  within  sight  from  the  con- 
troller location  shall  comply  with  these  re- 
quirements. 

1 1 1 .70— 30(c)  One-eighth  horsepower  or 
less.  For  stationary  motors  of  Vb  horsepower 
or  less,  the  branch  circuit  overcurrent  device 
may  serve  as  the  disconnecting  means. 

1 1 1 .70— 30(d)  Two  horsepower  or  less. 
For  stationary  motors  rated  at  2  horsepower 
or  less  and  300  volts  or  less,  the  disconnecting 
means  may  be  a  general-use  switch  having  an 
ampere  rating  at  least  twice  the  full-load  cur- 
rent rating  of  the  motor. 

111.70-30(e)  Over  2  horsepower  to  and 
including  50  horsepower.  The  disconnecting 
means  shall  be  a  motor-circuit  switch  rated  in 
horsepower,  or  a  circuit  breaker,  except  that 
for  a  motor  with  an  auto  transformer  type  of 
controller,  the  disconnecting  means  may  be  a 
general  use  switch  if  all  the  provisions  con- 
tained in  this  paragraph  are  complied  with. 

111.70-30(e)(l)  Th-  motor  drives  a 
generator  which  is  provided  with  overcurrent 
protection. 

111.70-30(e)(2)     The  controller  is : 
111.70-30(e)(2)(i)     Capable  of  inter- 
rupting the  stalled-rotor  current  of  the  motor. 
111.70-30(e)(2)(ii)     Provided  with  a 
low-voltage  release,  and 

111.70-30(e)(2)(iii)     Provided    with 


running  overcurrent  protection  not  exceeding 
115  per  cent  of  the  motor  full-load  current 
rating. 

111.70-30(e)(3)  Separate  fuses  or  a 
circuit  breaker,  rated  or  set  at  not  more  than 
150  percent  of  the  motor  full-load  current  are 
provided  in  the  motor  branch  circuit. 

ni.70-30(f)  Exceeding  50  horsepower. 
For  stationary  motors  rated  at  more  than  50 
horsepower,  the  disconnecting  means  may  be 
a  motor-circuit  switch  also  rated  in  amperes, 
a  general-use  switch,  or  an  isolating  switch. 
Isolating  and  general-use  switches  for  motors 
exceeding  50  horsepower,  not  capable  of  inter- 
rupting stalled-rotor  currents,  shall  be  plainly 
marked  "Do  not  open  under  load." 

1 1 1 .70-30(g)  Portable  motors.  For  port- 
able motors  an  attachment  plug  and  recep- 
tacle may  serve  as  the  disconnecting  means. 

1 1 1 .70-30(h)  Current-carrying  capacity. 
The  disconnecting  means  shall  have  a  current- 
carrying  capacity  of  at  least  115  percent  of 
the  current  rating  of  the  motor. 

111.70-30(i)  Poles;  in  which  conductors. 
The  disconnecting  means  shall  simultaneously 
open  all  conductors. 

1 1 1 .70-30(1)  To  be  indicating.  The  discon- 
necting means  shall  plainly  indicate  whether 
it  is  in  the  open  or  closed  position. 

1 1 1 .70-30(k)  To  disconnect  both  motor 
and  controller.  The  disconnecting  means  shall 
disconnect  both  the  motor  and  the  controller 
from  all  supply  conductors.  The  disconnecting 
means  may  be  in  the  same  enclosure  with  the 
controller. 

1 1 1 .70-30(1)  Switch  or  circuit  breaker  as 
both  controller  and  disconnecting  means.  A 
switch  or  circuit  breaker  complying  with  the 
provisions  of  paragraph  111.70-20(b)  may 
serve  as  both  controller  and  disconnecting 
means  if  it  opens  all  conductors  to  the  motor, 
is  protected  by  an  overcurrent  device  (which 
may  be  the  branch  circuit  fuses)  which  opens 
all  ungrounded  conductors  to  the  switch  or 
circuit  breaker,  and  is  one  of  the  types  listed 
in  this  paragraph. 

111.70-30(1)(1)  An  air-break  switch 
operable  directly  by  applying  the  hand  to  a 
lever  or  handle. 

111.70-30(1)(2)  A  circuit  breaker 
switch  operable  directly  by  applying  the  hand 
to  a  lever  or  handle. 

11 1.70-30(1) (3)  An  oil  switch  used  on 
a  circuit  whose  rating  does  not  exceed  600 
volts  or  100  amperes,  or  on  a  circuit  exceeding 
this  capacity  if  under  expert  supervision  and 
by  special  approval. 

111.70-30(1)(4)  The  oil  switch  or  cir- 
cuit breaker   specified   above   may  be   both 
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power  and  manually  operable.  If  power  oper- 
able, provisions  shall  be  made  to  lock  it  in  the 
open  position.  The  overcurrent  device  pro- 
tecting the  controller  may  be  part  of  the  con- 
troller assembly  or  may  be  separate.  An  auto- 
transformer  type  controller  is  not  included 
above  and  will  require  a  separate  disconnect- 
ing means. 

m.70-30(m)  Panelboard  or  switchboard 
devices,  as  disconnecting  means.  A  branch  cir- 
cuit switch  or  circuit  breaker  may  serve  as  the 
disconnecting  means  provided  it  conforms  to 
all  the  requirements  of  this  section.  When  pro- 
vision for  locking  in  the  open  circuit  position 
is  required  by  paragraph  (n)  of  this  section, 
accessibility  for  manual  operation  of  any 
other  switch  or  circuit  breaker  on  the  panel- 
board  or  switchboard  shall  not  be  hindered. 

1 1 1 .70-30(n)  In  sight  from  controller  loca- 
tion. The  disconnecting  means  shall  be  located 
within  sight  of  controller  location  or  be  ar- 
ranged to  be  locked  in  the  open  circuit  posi- 
tion. A  distance  of  more  than  50  feet  is  con- 
sidered equivalent  to  being  out  of  sight.  The 
disconnecting  means  shall  be  located  in  the 
same  ship's  compartment  with  the  controller. 

m.70-30lo)  Motors  served  by  a  single 
disconnecting  means.  Each  motor  shall  be  pro- 
vided with  individual  disconnecting  means, 
except  that  for  motors  of  600  volts  or  less  a 
single  disconnecting  means  may  serve  a  group 
of  motors  under  any  one  of  the  conditions  pro- 
vided by  this  paragraph.  The  disconnecting 
means  serving  a  group  of  motors  shall  have  a 
rating  not  less  than  is  required  by  paragraph 
(b)  of  this  section  for  a  single  motor  whose 
rating  equals  the  sum  of  the  horsepowers  or 
currents  of  all  motors  of  the  group. 

111.70-30(o)(l)  If  a  number  of  motors 
drive  several  parts  of  a  single  machine  or 
piece  of  apparatus  such  as  metal  and  wood- 
working machines,  cranes,  and  hoists. 

11 1.70-30(0) (2)  If  a  group  of  motors 
is  under  the  protection  of  one  set  of  overcur- 
rent devices  as  permitted  by  paragraph 
111.70-10(c). 

1 1 1 .70-30(p)  Readily  accessible.  The  dis- 
connecting means  shall  be  readily  accessible. 
1 1 1 .70-35  Heater  circuits 
Where  motors,  master  switches,  and  similar 
enclosures,  except  motor  controllers,  are  fitted 
with  electric  heaters  located  inside  the  enclo- 
sures and  energized  from  a  separate  circuit, 
the  heater  circuits  shall  be  disconnected  in  the 
same  manner  as  required  for  control,  inter- 
lock and  indicator  circuits  in  subparagraph 
111.70-40(e)(2).  In  the  case  of  deck  machinery, 
when  the  location  of  the  motor,  master  switch, 
or  similar  enclosure  is  remote  from  the  motor 


and  controller  disconnect  device  a  warning 
sign  may  be  affixed  to  the  unit  enclosure  warn- 
ing the  operator  of  the  presence  of  two  sources 
of  potential  within  the  unit  enclosure  and  giv- 
ing the  location  of  the  heater  circuit  discon- 
nect device  in  lieu  of  the  disconnect  arrange- 
ment required  by  subparagraph  111.70-40(e)- 
(2).  Electric  heaters  installed  within  motor 
controllers  and  energized  from  a  separate  cir- 
cuit shall  be  disconnected  in  the  same  manner 
as  required  by  paragraph  111.70-40(e). 

m. 70-40      Remote-control,    electrical    inter- 
lock, and  indicator  circuits 

in.70-40(a)  General.  The  deviations 
from  the  general  requirements  in  this  sub- 
chapter as  covered  by  this  section  are  intended 
to  provide  for  peculiar  conditions  governing 
remote-control,  electrical  interlock,  and  indi- 
cator circuits. 

1 1 1 .70-40(b)  Overcurrent  protection.  Con- 
ductors of  control,  electrical  interlock,  and  in- 
dicator circuits  of  motor  controllers  shall  be 
considered  as  being  properly  protected 
against  overcurrent  by  the  branch-circuit 
overcurrent  device  where  the  conductors  are 
wholly  within  the  controller  enclosure.  Con- 
ductors of  control,  electrical  interlock,  and 
indicator  circuits  external  to  the  controller  en- 
closure shall  be  considered  as  being  properly 
protected  against  overcurrent  under  any  one 
of  the  conditions  listed  in  this  paragraph. 

111.70-40(b)(l)  If  the  rating  or  set- 
ting of  the  branch-circuit  overcurrent  device 
is  not  more  than  500  percent  of  the  current- 
carrying  capacity  of  the  control,  electrical 
interlock,  or  indicator  circuit  conductors. 

111.70-40(b)(2)  By  overcurrent  de- 
vices, in  both  sides  of  the  line,  having  a  rating 
or  setting  of  not  more  than  500  percent  of  the 
current-carrying  capacity  of  the  control,  elec- 
trical interlock,  or  indicator  circuit  conduc- 
tors, except  that  where  under  operating  con- 
ditions there  is  no  appreciable  difference  in 
potential  between  the  external  conductors, 
overcurrent  protection  need  only  be  provided 
at  the  supply  of  that  side  of  the  line. 

111.70-40(b)(3)  If  the  opening  of  the 
control,  electrical  interlock,  or  indicator  cir- 
cuit would  create  a  hazard,  no  overcurrent 
protection  shall  be  provided. 

111.70-40(b)(4)  For  overcurrent  pro- 
tection of  steering  gear  control  and  indicator 
light  circuits  see  Section  111.80-70. 

1 1 1 .70-40(c)  Accidental  ground.  It  is  rec- 
ommended that  remote  control  circuits  be  so 
arranged  that  an  accidental  ground  will  not 
start  the  motor. 

1 1 1 .70-40(d)     Source  of  potential.  The  po- 
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tential  for  a  control,  interlock,  or  indicator 
circuit  shall  be  derived  from  the  load  side  of 
the  motor  and  controller  disconnect  means 
specified  by  Section  111.70-30,  except  that 
where  the  control  functions  are  such  that  such 
circuits  must  be  common  to  two  or  more  con- 
trollers, the  switching  arrangements  specified 
by  paragraph  (e)  of  this  section,  shall  be  com- 
plied with. 

1 1 1 .70-40(e)  Switching.  In  the  design  of 
control,  interlock,  and  indicator  circuits,  all 
possible  steps  shall  be  taken  to  eliminate  more 
than  one  source  of  potential  in  an  enclosure. 
Where  the  control  functions  are  such  as  to 
make  it  impracticable  to  energize  a  control, 
interlock,  or  indicator  circuit  from  the  load 
side  of  the  motor  and  controller  disconnect 
means  specified  by  Section  111.70-30,  one  of 
the  following  alternative  methods  of  switch- 
ing shall  be  employed. 

111.70-40(e)(l)  The  potential  of  the 
control,  interlock,  or  indicator  circuits  shall 
be  limited  to  not  more  than  24  volts,  in  which 
case  no  disconnecting  means  need  be  provided. 

111.70-40(e)(2)  The  conductors  of 
control,  interlock,  or  indicator  circuits  shall  be 
disconnected  from  all  sources  of  potential  by  a 
disconnect  device  independent  of  the  motor 
and  controller  disconnect  device  specified  by 
Section  111.70-30.  The  two  independent  de- 
vices shall  be  located  immediately  adjacent 
one  to  the  other,  and  a  sign,  warning  the  oper- 
ator to  open  both  devices  to  disconnect  com- 
pletely the  motor  and  controller,  shall  be 
permanently  attached  to  the  exterior  of  the 
door  of  the  main  disconnect  device. 

111.70-40(e)(3)  The  conductors  of 
control,  interlock,  or  indicator  circuits  shall 
be  disconnected  from  all  sources  of  potential 
by  a  disconnect  device  actuated  by  the  opening 
of  the  controller  door,  this  device  and  its  con- 
nections (including  terminal  blocks,  when  em- 
ployed, for  terminating  the  ship's  wiring)  be- 
ing such  that  there  are  no  electrically  uninsu- 
lated or  unshielded  surfaces. 

111.75     LIGHTING  CIRCUITS  AND  PROTECTION 
1 1 1 .75—1      Lighting  feeders 

111.75-l(a)  Passenger  quarters,  crew 
quarters,  and  public  spaces:  On  passenger  ves- 
sels constructed  with  firescreen  bulkheads 
forming  fire  zones,  the  lighting  distribution 
system  shall  be  so  arranged  that  fire  in  any 
main  fire  zone  will  not  interfere  with  the 
lighting  in  any  other  main  fire  zone.  This  re- 
quirement will  be  met  if  main  and  emergency 
feeders  passing  through  any  zone  are  sepa- 
rated both  vertically  and  horizontally  as 
widely  as  is  practicable. 


ni.75-l(b)  Machinery  spaces:  Lighting 
for  enginerooms,  for  the  boilerrooms,  and  for 
the  auxiliary  machinery  spaces  shall,  where 
practicable,  be  supplied  from  two  or  more 
feeders,  one  of  which  may  be  an  emergency 
feeder. 

1 1 1 .75-1  (c)  Cargo  spaces:  Separate  feed- 
ers shall  be  provided  for  cargo  space  lighting. 
The  distribution  panels  shall  be  located  out- 
side of  the  cargo  spaces. 

in.75-l(d)  Special  requirements:  For 
emergency  lighting,  feeders,  and  branch  cir- 
cuits are  given  in  Section  112.05-10  of  this 
subchapter. 

1 1 1 .75-3     Transformer  feeder  circuits 

The  conductors  of  transformer  primary 
and  secondary  feeder  circuits  shall  be  pro- 
vided with  short  circuit  protection  and  shall 
be  protected  by  overcurrent  devices  located  at 
the  source  of  supply  to  the  primary,  rated  or 
set  at  100  percent  of  the  smaller  of  the  pri- 
mary and  secondary  feeder  conductors  (taking 
into  account  the  transformer  ratio  as  neces- 
sary). The  rating  or  setting  of  the  overcur- 
rent devices  shall  not  exceed  115  percent  of 
the  rated  primary  current  of  the  transformer. 
111.75—5     Lighting  branch  circuits 

111.75-5(a)  General.  Lighting  branch 
circuit  conductors  shall  be  not  smaller  than 
No.  14  AWG,  except  that  taps  to  lamp-holders 
within  a  lighting  fixture  may  be  not  smaller 
than  No.  18  AWG  where  the  branch  circuit  is 
protected  by  an  overcurrent  device  rated  or 
set  at  not  more  than  15  amperes. 

111.75-5(b)  15-ampere  lighting  branch 
circuits.  The  connected  load  on  a  lighting 
branch  circuit  shall  not  exceed  12  amperes, 
computed  on  the  basis  of  the  lamp  sizes  to  be 
installed,  but  in  no  case  less  than  50  watts  per 
outlet  unless  the  design  of  the  fixture  pre- 
cludes the  possibility  of  installing  lamps  of  a 
higher  wattage  than  those  originally  installed. 
Circuits  supplying  electric  discharge  type 
lamps  shall  be  computed  on  the  basis  of  bal- 
last input  current.  Receptacle  outlets  provided 
for  the  convenience  of  passengers  or  crew  to 
which  no  ship's  service  apparatus,  such  as 
room  fans,  desk  lamps,  table  lamps,  etc.,  will 
be  connected,  need  not  be  counted  as  a  con- 
nected load. 

111.75-5(c)  20-ampere  lighting  branch 
circuits.  Lighting  branch  circuits  supplying 
only  fixed  nonswitched  lighting  fixtures  for 
cargo  hold  or  deck  lighting  may  be  supplied  by 
20-ampere  branch  circuits  wired  with  not  less 
than  No.  12  AWG  conductors,  provided  all  the 
following  conditions  are  complied  with : 

111.75-5(c)(l)     Fixture  wire  or  port- 
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able  cord,  if  employed  in  the  lighting  fixtures, 
shall  not  be  smaller  than  No.  14  AWG. 

111.75-5(c)(2)  The  connected  load 
shall  not  exceed  16  amperes. 

111.75-5(c)(3)  30-ampere  lighting 
branch  circuits  supplying  only  fixed  non- 
switched  lighting  fixtures  having  only  lamp- 
holders  of  the  mogul  type,  or  other  lamphold- 
ing  devices  required  for  lamps  exceeding  the 
maximum  rating  of  medium-base  lamps  (300 
watts),  may  be  supplied  by  30-ampere  branch 
circuits  wired  with  not  smaller  than  No.  10 
AWG  conductors,  provided  all  of  the  follow- 
ing conditions  are  complied  with : 

111.75-5(c)(3)(i)  Fixture  wire,  if 
employed  in  wiring  the  lighting  fixtures,  shall 
be  not  less  than  No.  12  AWG. 

111.75-5(c)(3)(ii)  The  connected 
load  shall  not  exceed  24  amperes. 

111.75-5(c)(4)  Multilamp  fixtures: 
Multilamp  fixtures  employing  a  large  number 
of  low-wattage  lamps,  where  the  total  load  of 
the  fixture  exceeds  12  amperes,  may  be  sup- 
plied by  a  polyphase  branch  circuit  provided 
all  the  conditions  covered  in  this  subpara- 
graph are  complied  with. 

111.75-5(c)(4)(i)  The  branch  cir- 
cuit is  controlled  from  the  distribution  panel- 
board  only  by  a  common  closing,  common  trip 
circuit  breaker  having  a  pole  for  each  circuit 
conductor. 

111.75-5(c)(4)(ii)  The  potential  be- 
tween any  two  conductors  of  the  polyphase 
circuit  does  not  exceed  120  volts. 

111.75-5(c)(4)(iii)  The  current  in 
any  conductor  of  the  polyphase  branch  circuit 
does  not  exceed  12  amperes. 

Ill  .75-5(d)  Connections  to  screw-shell 
lamp-holders.  On  branch  circuits  with  a 
grounded  conductor,  the  screw  shell  of  lamp- 
holders  shall  be  connected  to  the  grounded 
neutral. 

1 1 1 .75— 5(e)  Fixture  wires  or  flexible  cords. 
Fixture  wire  or  flexible  cord,  size  No.  16  or 
No.  18  AWG,  shall  be  considered  as  protected 
by  15-ampere  overcurrent  devices. 

1 1 1 .75-10      Low-voltage  system,  0  to  50  volts 

111.75-10  (a)  Lighting.  Where  a  low- 
voltage  system  is  used  for  lighting,  standard 
lamp  sockets  and  receptacles  shall  be  used, 
and  no  branch  circuit  is  to  be  fitted  with  more 
than  eight  lamp  sockets  or  receptacles.  Each 
lighting  branch  circuit  shall  be  wired  with  not 
less  than  No.  12  AWG  conductors,  and  shall 
be  protected  by  fuses  of  no  greater  capacity 
than  20  amperes,  except  that  special  circuits 
supplying  appliances  shall  have  receptacles  of 


20-ampere  rating  and  shall  be  wired  with  not 
smaller  than  No.  10  AWG  conductors.  Where 
a  low-voltage,  low-amperage  system  is  used, 
such  as  for  interior  communication,  no  electri- 
cal connection  is  to  be  made  to  a  standard  volt- 
age system  unless  specifically  approved. 

111.75-15      Lighting  requirements 
1 1 1 .75-1 5(a)      General  requirements 

111.75-15(a)(l)  Passageways,  public 
spaces,  etc.  The  supply  to  lights  in  passage- 
ways, public  spaces,  and  berthing  compart- 
ments accommodating  more  than  25  persons 
shall  be  divided  between  two  or  more  branch 
circuits  one  of  which  may  be  an  emergency. 

111.75-15(a)(2)  Machinery  spaces. 
Where  practicable,  alternate  groups  of  lights 
in  an  engineroom,  a  boilerroom,  and  an  aux- 
iliary machinery  space  shall  be  arranged  so 
that  the  failure  of  one  branch  circuit  will  not 
leave  large  areas  in  darkness.  • 

11 1.75-1 5(b)      General     lighting      require- 
ments 

111.75-I5(b)(l)  Creiv  spaces  and  work 
spaces.  All  spaces  where  members  of  the  crew 
are  regularly  employed  or  quartered  shall  be 
adequately  lighted.  The  minimum  standard 
for  natural  lighting  is  that  it  will  be  possible 
on  a  clear  day  to  read  print  such  as  that  of  an 
ordinary  newspaper  in  any  part  of  the  clear 
working  space.  When  it  is  not  possible  to  pro- 
vide adequate  natural  lighting,  artificial  light- 
ing may  be  accepted  on  the  same  basis. 

111.75-15(b)(2)  Washrooms,  toilet 
rooms,  etc.  Washrooms,  toilet  rooms,  and  hos- 
pital spaces  are  in  particular  to  be  well 
lighted. 

111.75-15(b)(3)  Artificial  lighting.  In 
every  space  apportioned  to  the  crew,  provision 
shall  be  made  for  efficient  illumination  at 
night  and  in  dull  weather  by  artificial  lighting. 

111.75-15(b)(4)  Berth  lights.  Special 
provisions  shall  be  made  for  berth  lights  for 
each  member  of  the  crew. 

11 1.75-1 5(c)  Berth  lights.  Berth  lights 
shall  be  permanently  mounted  and  wired 
without  the  use  of  portable  cords.  The  berth 
light  shall  have  a  minimum  horizontal  projec- 
tion so  that  it  will  be  difficult  completely  to 
cover  the  light  with  bedding. 

11 1.75-1 5(d)      Exit  lights 

111.75-15(d)(l)  Exit  lights  are  re- 
quired by  Section  78.47-40  of  this  chapter. 

111.75-15(d)(2)  The  word  "Exit" 
shall  be  in  red  block  letters  not  less  than  2 
inches  high  and  of  such  type  that  it  can  be 
seen  from  a  distance. 
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11 1.75-1 5(e)      Lifeboat  floodlights 

111.75-15(e)(l)  Illumination  for  life- 
boat launching  operations  is  required  by  Sec- 
tions 33.20-l(c)(3),  75.50-10,  and  94.50-10  of 
this  chapter.  The  power  supply  to  the  lifeboat 
branch  circuits  shall  be  from  the  emergency 
source  as  specified  in  Section  112.05-10  of 
this  subchapter. 

111.75-15(e)(2)  Lifeboat  floodlights: 
The  arrangement  of  branch  circuits  to  life- 
boat floodlights  shall  be  such  that  the  flood- 
lights at  adjacent  lifeboats  are  supplied  by 
different  branch  circuits. 

111.75-15(e)(3)  Lifeboat  floodlights 
shall  be  arranged  so  that  the  floodlights  may 
be  quickly  directed  .either  to  the  launching 
gear  or  to  the  lifeboat  alongside.  Means  of 
training  the  floodlights  shall  be  positive  and 
shall  not  require  the  use  of  tools.  The  flood- 
lights shall  be  connected  to  the  supply  circuit 
by  means  of  a  short  length  of  heavy-duty  port- 
able cord,  Type  S  or  the  equivalent,  and  no 
receptacle  outlet  shall  be  employed. 

111.75-15(e)(4)  Vessels  having  life- 
rafts,  authorized  in  lieu  of  lifeboats  for  which 
approved  launching  devices  are  provided, 
shall  be  fitted  with  floodlights  for  illuminat- 
ing the  liferafts,  launching  devices,  and  water 
into  which  the  liferafts  are  launched.  Such 
floodlights  shall  be  arranged  as  required  by 
subparagraph  (2)  of  this  paragraph  for  life- 
boats. Means  shall  also  be  provided  for  illumi- 
nating the  stowage  position  of  liferafts  for 
which  approved  launching  devices  are  not  pro- 
vided. 

11 1.75-1 5(f)  Pilot  ladders.  Means  shall 
be  provided  and  used  on  all  vessels  engaged  on 
voyages  in  which  pilots  are  likely  to  be  em- 
barked at  night  for  illuminating  the  pilot 
ladders. 

1 1 1 .75-1 5(g)      Navigation  lights 

111.75-15(g)(l)  App^icaho??. The  pro- 
visions of  this  subpart,  with  the  exception  of 
subparagraph  (8)  of  this  paragraph  shall  ap- 
ply to  all  vessels  contracted  for  on  or  after 
November  19,  1952.  Vessels  contracted  for 
prior  to  November  19,  1952,  shall  meet  the  re- 
quirements of  subparagraph  (8)  of  this  para- 
graph. 

111.75-15(g)(2)  General  require- 
ments, (i)  All  vessels  and  motorboats  shall  be 
equipped  with  navigation  lights  and  shapes  as 
prescribed  by  law  and  regulation. 

111.75-15(g)(2)(ii)  Navigation  light 
circuits :  The  feeder  supplying  a  navigation 
light  panel  shall  be  protected  by  overcurrent 
devices  rated  or  set  at  not  less  than  30  am- 


peres. The  navigation  light  panel  shall  be 
fitted  with  10-ampere  main  fuses  and  with 
three-ampere  branch  circuit  fuses  as  indicated 
on  Figure  111.75-15(g)(3). 

111.75-15(g)(3)  Navigation  light  in- 
dicator panel. 

1 1 1 .75-1 5(g)  (3)  (i)  Self-propelled 
vessels  of  1,600  gross  tons  and  over  shall  be 
provided  with  a  navigation  light  indicator 
panel  located  in  the  wheelhouse  to  control 
electric  side,  masthead,  range,  and  stern 
lights.  The  panel  shall  provide  visible  and  au- 
dible indications  of  the  failure  of  any  of  the 
above-named  navigation  lights.  The  power 
supply  shall  meet  the  requirements  of  sub- 
paragraph 112.05-10(b)(2)  of  this  subchapter. 
111.75-15(g)(3)(ii)  Recommended 
circuit  diagrams  for  navigation  light  indica- 
tor panels  are  shown  in  Figure  111.75-15(g)(3) 
of  this  subchapter.  Other  circuit  diagrams 
may  be  submitted  for  approval. 

111.75-15(g)(4)  Construction  of  navi- 
gation lights.  Navigation  lights  shall  be  of  an 
approved  type. 

111.75-15(g)(5)  Installation  of  navi- 
gation lights. 

111.75-15(g)(5)(i)  Navigation 
lights  shall  be  installed  in  such  a  manner  that 
the  angles  of  visibility  and  the  minimum 
heights  above  the  deck  required  by  the  appli- 
cable Rules  of  the  Road  will  be  assured. 

111.75-15(g)(5)(ii)  The  light  from 
a  navigation  light  shall  not  be  obscured  by 
any  part  of  the  vessel's  structure  or  rigging. 
111.75-15(g)(5)(iii)  Navigation 
lights  shall  be  wired  by  means  of  a  short 
length  of  heavy-duty  portable  cable  to  a  water- 
tight receptacle  outlet  located  adjacent  there- 
to. Where  the  double  lens,  two-lamp  type  elec- 
tric navigation  light  is  installed,  each  lamp 
shall  be  connected  to  its  branch  circuit  conduc- 
tors by  means  of  an  individual  portable  cable 
and  receptacle  plug. 

111.75-15(g)(6)  Light  screens.  Light 
screens  required  by  the  Rules  of  the  Road  for 
port  and  starboard  side  lights  shall  be  painted 
with  a  glossy  black  paint  and  shall  project  not 
less  than  3  feet  forward  of  the  center  of  the 
light  source. 

111.75-15(g)(7)  Light  intensity 
standards. 

111.75-15(g)(7)(i)  Navigation 
lights  shall  be  of  sufficient  intensity  so  that  the 
candlepower  outside  the  lens  is  not  less  than 
that  amount  corresponding  to  the  required 
distance  of  visibility  as  specified  in  Table 
111.75-15(g)(7)(i). 
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FIGURE  111.75-15(g)(3) 


Table  111.75-15(g)  (7)  (i) 

Distance  of  visibility,  in  Candle- 

nautical  miles :  power 

1  1.0 

2 5.5 

3 17.6 

5  100.0 

Note:  In  Table  111.75-15  (g)  (7 )  (i)  the  standards  are  based 
upon  a  transmissivity  factor  of  70  percent  per  sea-mile  and  a 
practical  threshold   of  vision   of    2^ -sea-mile  candles. 

111.75~15(g)(7)(ii)  The  standard 
incandescent  lamps  listed  in  Table  111.75-15 
(g)(7)(ii)  are  recommended  for  vessels  having 
115-volt  electrical  systems. 

111.75-15(g)(8)     Navigation  lights  for 
existing  vessels. 

111.75-15(g)(8)(i)  Navigation 
lights  on  vessels  contracted  for  prior  to  No- 
vember 19,  1952,  shall  meet  the  requirements 
covered  in  this  section. 

111.75-15(g)(8)(ii)  Existing  ar- 
rangements, materials,  and  facilities  pre- 
viously approved  will  be  considered  satisfac- 
tory so  long  as  they  are  maintained  in  good 
condition  to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  repairs  and 


minor  alterations  may  be  made  to  the  same 
standard  as  the  original  installation. 

111.75-15(g)(8)(iii)  All  new  instal- 
lations or  major  replacements  shall  meet  the 
applicable  specifications  or  requirements. 

1 1 1 .75-1 5(h)     Signaling  lights 

111.75-15(h)(l)  Apph'cah'ow.  The  pro- 
visions of  this  subpart,  with  the  exception 
of  subparagraph  (5)  of  this  paragraph,  shall 
apply  to  vessels  contracted  for  on  or  after  No- 
vember 19,  1952.  Vessels  contracted  for  prior 
to  November  19,  1952,  shall  meet  the  require- 
ments of  subparagraph  (5)  of  this  paragraph. 

111.75-15(h)(2)  General  require- 
ments. Except  as  modified  by  Section  33.50-1 
of  this  chapter,  all  ocean  and  coastwise  self- 
propelled  vessels  of  over  150  gross  tons  shall 
be  equipped  with  an  efficient  daylight  signal- 
ing light  of  the  type  covered  by  this  subpart. 

111.75-15(h)(3)  Signaling  lamp  cir- 
cuit. A  separate  branch  circuit  shall  be  pro- 
vided to  supply  the  signaling  lamps  required 
by  this  paragraph.  The  branch  circuit  shall  be 
supplied  either  from  the  emergency  lighting 
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Table  111.75-15  (g)  (7)  (ii) 


Distance  of 

visibility,  in 

nautical  miles 


Wattage 


Color 


With     Without 
fresnel     fresnel 
lens  lens 


1 Red 

1 Green 

2 White  _- 

2 Amber    _. 

2 Red 

2 Green  -_. 

3 White  _-. 

3 Amber   _. 

5 White  __. 


25 


40 
75 


25 
40 


25 

50 

15 

25 

100 

200 

25 

75 

100 


Note:  In  table  111.75-15(g)  (7)  (ii)  the  recommended  lamp 
wattages  for  lights  with  fresnel  lenses  assume  a  lamp-to-light  ratio 
of  1  to  4.  The  following  filter  efficiencies  are  assumed:  Amber — 30 
percent;  red — 5  percent;  green — 2  percent.  For  this  table  it  is 
also  assumed  the  lamps  have  the  following  intensities:  15 w. — 
llcp.;  25w.— 21cp.;  40w.— 37cp.;  50w.— 50cp.;  75w.— 90cp.;  lOOw. 
— lliOcp.;  200w. — 290cp.  The  computations  are  based  upon 

Allards  Law,  using  the  formula: 
/.  =  En' 


Whei'e : 

!„  =  Intensity  of  the  source  in  candlepower. 
Eg  =  The  practical  threshold  of  vision,  %  sea-mile 

candles. 
D  =  Distance  light  must  be  seen  in  nautical  miles. 
T  —  0.7,  the  transmissivity  factor,  or  fraction  of 
light  passing  through  each  nautical  mile 
of  atmosphere  on  a  "dark  night  with  a 
clear  atmosphere." 


panel  required  by  subparagraph  112.05-10  (b) 
(2)  emergency  source  of  emergency  lighting 
and  power  as  provided  for  in  paragraph 
112.15-5(h)  of  this  subchapter,  or  from  a 
source  as  approved  in  the  case  of  vessels  not 
fitted  with  an  emergency  lighting  and  power 
system. 

111.75-15(h)(4)      Detail  requirements. 

111.75-15(h)(4)(i)  The  signaling 
light  shall  consist  of  a  device  which  produces 
a  narrow  high-intensity  beam  of  light  suitable 
for  daylight  blinker  communication  at  speeds 
up  to  nine  words  (180  dots  and/or  dashes)  per 
minute. 

111.75-15(h)(4)(ii)  The  axial  can- 
dlepower of  the  beam  shall  be  not  less  than 
60,000  candlepower.  The  beam  shall  have  a 
total  horizontal  and  vertical  divergence  of  ap- 
proximately 6  degrees.  This  divergence  is  de- 
fined as  the  angular  limits  of  the  beam  where 
the  candlepower  has  fallen  to  one-tenth  of  the 
axial  candlepower. 

111.75-15(h)(4)(iii)  In  addition  to 
the  requirements  of  subdivision  (ii)  of  this 
subparagraph,  the  candlepower  of  the  beam  in 
every  direction  within  an  angle  of  0.7°  from 
the  axial  shall  be  not  less  than  50  percent  of 
the  axial  candlepower. 


111.75-15(h)(4)(iv)  The  signaling 
light  shall  be  fitted  with  a  suitable  sighting  ar- 
rangement capable  of  directing  the  beam  on 
to  the  receiving  station. 

111.75-15(h)(4)(v)  SignaUng  may 
be  effected  by  keying  the  current  through  the 
lamp,  by  movement  of  shutters,  or  by  other 
approved  means. 

111.75-15(h)(4)(vi)  The  signaling 
light  may  be  either  a  fixed  unit  mounted  on 
the  top  of  the  wheelhouse,  a  semifixed  unit 
with  arrangements  for  quick  mounting  at 
either  wing  of  the  navigating  bridge,  or  a 
portable  unit. 

111.75-15(h)(4)(vii)  Fixed  or  semi- 
fixed signaling  lights  shall  be  energized  from 
the  emergency  lighting  and  power  system  as 
required  by  paragraph  112.15-5(h)  of  this  sub- 
chapter. Portable  signaling  units  shall  be  en- 
ergized from  a  self-contained  storage  battery 
capable  of  operating  the  unit  2  hours  continu- 
ously without  recharging. 

111.75-15(h)(5)     Signaling    light    for 
existing  vessels. 

111.75-15(h)(5)(i)  Signaling  lights 
on  vessels  contracted  for  prior  to  November 
19,  1952,  shall  meet  the  requirements  in  this 
section. 

111.75-15(h)(5)(ii)  Ocean  and 
coastwise  ships  over  150  gross  tons  shall  be 
equipped  with  an  efficient  signaling  lamp.  This 
lamp  shall  be  permanently  fixed  above  the 
bridge  and  equipped  with  a  Fresnel  lens  and 
high-speed  bulb,  operated  by  a  weatherproof 
key  fitted  with  a  suitable  condenser.  The  lamp 
shall  be  so  connected  that  it  can  be  operated 
from  the  normal  source  of  ship's  current,  the 
emergency  source,  and  other  emergency  bat- 
teries if  provided. 

111.75-15(h)(5)(iii)  Existing  ar- 
rangements, materials,  and  facilities  previ- 
ously approved  will  be  considered  satisfactory 
so  long  as  they  are  maintained  in  good  condi- 
tion and  meet  all  test  requirements  to  the  sat- 
isfaction of  the  Officer  in  Charge,  Marine  In- 
spection, having  jurisdiction.  Minor  repairs 
and  minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installation.  All 
new  installations  or  major  replacements  shall 
meet  the  applicable  specifications  or  require- 
ments for  new  vessels. 

1 1 1 .75-20      Lighting  fixtures 

1 1 1 .75-20(a)      General  requirements. 

111.75-20(a)(l)     Construction   details 

shall  be  in  accordance  with   Underwriters' 

Laboratories,    Inc.,    "Standard    for    Marine 

Type  Electric  Lighting  Fixtures  Subject  595." 

111.75-20(a)(2)     Open  arc  lamps  shall 
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not  be  used  for  applications  other  than  for 
searchlights  and  for  motion  picture  projec- 
tors. 

111.75-20(a)(3)  Fixture  globes  shall 
be  protected  by  guards  except  in  living  quar- 
ters, wheelhouse,  gyro  room,  radio  room,  gal- 
ley, and  similar  spaces  where  not  subject  to 
mechanical  damage. 

111.75-20(a)(4)  Fixtures  shall  be  of 
such  construction,  or  so  installed,  that  the 
conductors  in  outlet  boxes  will  not  be  sub- 
jected to  temperatures  greater  than  that  for 
which  the  conductors  are  approved  (75°  C.  for 
rubber  insulated  conductors,  85°  C.  for  var- 
nished-cloth insulated  and  mineral-insulated 
conductors,  95°  C.  for  asbestos-varnished- 
cloth  insulated  conductors,  and  105°  C.  for 
MIL-C-2194  type  SGA  cable).  For  the  pur- 
pose of  this  section,  an  ambient  temperature 
of  25°  C.  will  be  assumed  for  passenger  and 
crew  quarters,  public  spaces,  cargo  spaces, 
and  open  deck  areas,  an  ambient  temperature 
of  40°  C.  will  be  assumed  for  auxiliary  ma- 
chinery and  work  spaces,  and  an  ambient 
temperature  of  50°  C.  will  be  assumed  for  the 
engine  and  boilerrooms. 

111.75-20(a)(5)  Fixtures  shall  be  so 
constructed,  or  installed,  or  equipped  with 
shades  and/or  guards  that  combustible  ma- 
terial will  not  be  subjected  to  temperatures  in 
excess  of  90°  C. 

111.75-20(a)(6)  Fixtures  shall  not  be 
used  as  connection  boxes  for  circuits  other 
than  the  branch  circuit  supplying  the  fixture 
except  that  two  or  more  circuits  may  supply 
the  fixture  when : 

111.75-20(a)(6)(i)  One  or  more 
lamps  of  a  multilamp  fixture  are  supplied 
from  an  emergency  lighting  circuit ;  or 

111.75-20(a)(6)(ii)  When  the  num- 
ber of  lamps  of  a  fixture  exceeds  the  capacity 
of  a  single  circuit.  When  more  than  one  cir- 
cuit is  employed  in  a  fixture,  the  circuits  shall 
be  as  widely  separated  as  possible  and  the  dif- 
ferent circuits  clearly  identified  at  terminal 
points.  Also  see  section  111.75-5(c)(4). 

111.75-20(a)(7)  For  wiring  of  explo- 
sion-proof equipment  see  section  111.80-5. 

1 1 1 .75-20(b)      Lighting  fixture  installations. 

111.75-20(b)(l)  Fixtures  installed  in 
locations  exposed  to  the  weather  and  in 
other  locations  occasionally  exposed  to  splash- 
ing water  shall  be  of  watertight  construction. 
Fixtures  installed  in  other  wet  or  damp  loca- 
tions shall  be  of  at  least  dripproof  construc- 
tion as  installed. 

111.75-20(b)(2)  Any  combustible 
bulkhead  or  ceiling  finish  exposed  between  the 


edge  of  a  fixture  canopy  or  pan  and  the  outlet 
box  shall  be  covered  with  noncombustible  ma- 

'  111.75-20(b)(3)  In  a  completed  in- 
stallation, each  outlet  box  shall  be  provided 
with  a  cover  unless  it  is  covered  by  means  of  a 
fixture  canopy,  lampholder,  or  similar  device. 

111.75-20(b)(4)  Fixtures,  lamphold- 
ers,  and  receptacle  outlets  shall  be  securely 
supported.  Fixtures  shall  not  be  supported  by 
the  screw  shell  of  a  lampholder. 

111.75-20(b)(5)  Pendent  fixtures  shall 
be  suspended  by,  and  supplied  through 
threaded  rigid  conduit  stems. 

111.75-20(b)(6)  Tablelamps,  desk 
lamps,  floorlamps,  and  similar  equipment  shall 
be  secured  in  place  to  prevent  displacement  by 
the  roll  or  pitch  of  the  vessel. 

1 1 1 .75-20(c)      Grounding  of  lighting  equip- 
ment. 

111.75-20(c)(l)  Lighting  equipment 
(including  fixtures)  shall  be  grounded. 

111.75-20(c)(2)  Equipment  shall  be 
considered  as  grounded  when  mechanically 
connected  in  a  permanent  and  effective  man- 
ner to  the  metal  structure  of  the  ship,  the  ar- 
mor of  armored  cable,  or  a  grounding  con- 
nector. 

1 1 1 .75—25      Appliance  circuits 

m.75-25(a)  General.  Branch  circuits 
which  supply  appliance  loads,  electric  heater 
loads,  and  isolated  small  motor  loads  may  be 
connected  to  distribution  panelboards  supply- 
ing lighting  provided  the  required  branch  cir- 
cuit capacity  does  not  exceed  30  amperes. 

m.75-25(b)  Overcurrent  protection.  The 
rating  or  setting  of  branch  circuit  overcurrent 
devices  shall  not  be  in  excess  of  the  current- 
carrying  capacity  of  the  circuit  conductors  ex- 
cept as  provided  in  section  111.50-l(b).  If  the 
circuit  supplies  only  a  single  appliance  or  de- 
vice, the  rating  or  setting  of  the  branch  circuit 
overcurrent  device  shall  not  exceed  150  per- 
cent of  the  rating  of  the  appliance  or  device 
or  15  amperes  whichever  is  the  higher. 

1 1 1 .75-30     Receptacle  outlets 
111.75-30(a)      General. 

111.75-30(a)(l)  A  suflicient  number 
of  receptacle  outlets  shall  be  located  through- 
out crew's  accommodations  to  permit  the  use 
of  electric  razors,  radios,  and  the  like  with- 
out using  portable  cords  of  excessive  length. 

111.75-30(a)(2)  A  sufficient  number 
of  receptacle  outlets  shall  be  located  through- 
out the  machinery  spaces  to  permit  lighting 
of  any  machine  vital  to  the  operation  of  the 
vessel  with  a  portable  light  having  a  75-foot 
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portable  cord.  The  requirements  of  this  sub- 
paragraph shall  be  effective  on  vessels  con- 
tracted for  on  or  after  November  19,  1956. 

1 1 1 .75-30lb)  Grounding.  Receptacle  out- 
lets and  attachment  plugs  for  the  attachment 
of  portable  lamps,  tools,  and  similar  appara- 
tus supplied  as  ship's  equipment  and  operat- 
ing at  100  volts  or  more,  shall  provide  a 
grounding  pole  and  a  grounding  conductor  in 
the  portable  cord  to  ground  the  dead  metal 
parts  of  the  portable  apparatus.  For  portable 
devices  made  entirely  of  nonconducting  ma- 
terial or  so  constructed  that  dead  metal  parts 
will  not  become  energized  under  any  condi- 
tions, the  grounding  conductor  in  the  port- 
able cord  and  the  grounding  pole  of  the 
attachment  plug  need  not  be  furnished.  Port- 
able apparatus  shall  be  deemed  to  be  any 
apparatus  served  by  means  of  a  flexible  ex- 
tension cord,  whether  the  apparatus  is 
permanently  mounted  or  not. 

1 1 1 .75-30(c)  Receptacle  outlets  provided 
for  the  convenience  of,  and  located  in  quar- 
ters for,  passengers  or  crew  for  connecting 
portable  appliances  operating  at  100  volts  or 
more,  shall  provide  a  grounding  pole.  ^ 

m.75-30(d)  Receptacle  outlets  of  the 
type  providing  a  grounding  pole  shall  be  of  a 
distinctive  design  that  will  not  permit  the 
dead  metal  parts  of  portable  apparatus  to  be 
connected  to  a  live  conductor. 

1 1 1 .75-30(e)  Receptacle  outlets  for  use 
in  damp  or  wet  locations  shall  be  so  designed 
that,  when  the  plug  is  in  place,  the  plug  will 
be  held  in  positive  contact  and  will  establish 
and  maintain  a  watertight  integrity  of  the 
enclosure. 

in.75-30(f)  Receptacle  outlets  for  use 
in  damp  or  wet  locations  shall  be  so  designed 
that,  when  the  plug  is  not  in  place,  the  plug 
opening  may  be  closed  to  establish  and  main- 
tain a  watertight  integrity  of  the  enclosure. 
Where  threaded  caps  are  used  for  this  pur- 
pose, the  cap  shall  be  mechanically  fastened 
to  the  cover  or  enclosure  by  a  strong  link  or 
hinged  strap. 

1 1 1 .75-30(g)  Receptacle  outlets  for  use 
in  locations  exposed  to  the  weather  shall  be  so 
designed  that,  with  the  plug  opening  uncov- 
ered, water  will  not  collect  in  the  interior  of 
the  box. 

1 1 1 .75-30(h)  Receptacle  outlets  for  use 
in  locations  where  accessible  to  other  than 
qualified  persons  shall,  with  the  plug  open- 
ing uncovered,   present  no   live  parts.   Any 


'  Applicable  to  vessels  contracted  for  on  or  after 
January  1,  1964.  Vessels  contracted  for  before  Janu- 
ary 1,  1964,  need  not  provide  a  type  with  grounding 
pole  if  operating  at  125  volts  or  less. 


screw,  rivet,  contact,  or  the  like,  which  is  ac- 
cessible and  in  electrical  connection  with  any 
live-metal  part,  shall  be  connected  in  a  hole 
not  more  than  nine  thirty-seconds  of  an  inch 
in  diameter  and  recessed  not  less  than  three- 
sixteenths  of  an  inch  in  the  clear. 

1 1 1 .75-30(1)  When  it  is  necessary  to 
transmit  current  in  one  direction  between 
two  receptacle  outlets  by  means  of  a  portable 
cable  with  a  plug  on  each  end  (such  as  a  bat- 
tery charging  lead  between  a  receptacle  out- 
let on  a  ship  and  a  receptacle  outlet  in  a  life- 
boat), the  plug  which  may  be  energized  when 
not  inserted  in  the  receptacle  outlet  shall  be 
of  the  female  type.  When  receptacle  outlets 
may  be  used  as  a  source  of  power  as  well  as  to 
receive  power  (such  as  the  receptacles  on 
barges  that  may  have  to  supply  power  to  ad- 
joining barges  in  some  makeups  and  receive 
power  from  the  towboat  or  adjoining  barge  in 
other  makeups)  the  receptacles  shall  be  of  the 
male,  reverse  service  type.  Plugs  of  associ- 
ated portable  cable  shall  be  of  the  female  type 
and  shall  be  provided  at  both  ends  of  the 
portable  lead.  The  female  type  plug  specified 
in  this  paragraph  shall  comply  with  the  re- 
quirements of  paragraph  (h)  of  this  section. 

1 1 1 .75-30(j)  A  receptacle  outlet  in- 
stalled on  a  lifeboat  for  the  purpose  of  con- 
necting it  to  the  ship's  electrical  system  shall 
be  of  a  type  that  will  permit  the  plug  to  pull 
free  should  the  lifeboat  be  lowered. 

ni.75-30(k)  Where  receptacle  outlets 
on  a  ship  are  connected  to  different  poten- 
tials, or  to  different  types  of  potentials,  re- 
ceptacle outlet  types  shall  be  selected  so  that 
a  portable  device  cannot  be  plugged  into  a  re- 
ceptacle outlet  of  an  unsuitable  potential. 

111.75-30(1)  Receptacle  outlets  and 
plugs  for  use  in  damp  or  wet  locations  shall 
be  constructed  of  corrosion-resistant  mate- 
rials, or  of  materials  with  corrosion-resistant 
finishes,  except  that  receptacle  outlets  and 
plugs  for  use  in  corrosive  locations  shall  be 
constructed  of  corrosion-resistant  materials. 

1 1 1 .75-30(m)  Interior  units  of  recepta' 
cle  outlets  and  plugs  shall  conform  to  the  re- 
quirements of  Underwriters'  Laboratories, 
Inc.,  "Standard  for  Attachment  Plugs  and 
Receptacles." 

111.75-35     Outlet  boxes 

1 1 1 .75-35(a)  General.  The  requirements 
of  this  section  are  applicable  to  outlet  boxes 
for  use  with  lighting  fixtures,  wiring  devices, 
and  the  like,  including  separately  installed 
connection  and  junction  boxes,  having  a  vol- 
ume of  not  more  than  100  cubic  inches.  Boxes 
of  large  size  will  require  special  considera- 
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tion.  An  outlet  box  shall  be  installed  at  each 
outlet,  switch,  receptacle,  or  junction  point. 
In  the  complete  installation,  each  outlet  or 
junction  box  shall  be  provided  with  a  cover 
unless  a  fixture  canopy,  switch  cover,  recepta- 
cle cover,  or  similar  cover  is  used. 

111.75-35{b)  Cables  entering  boxes.  Ca- 
bles entering  boxes  or  fittings  shall  be  pro- 
tected from  abrasion,  and  shall  conform  to 
the  requirements  of  this  paragraph. 

111.75-35(b)(l)  Openings  through 
which  conductors  enter  shall  be  adequately 
closed. 

111.75-35(b)(2)  The  cable  armor  shall 
be  secured  to  the  box  or  fitting. 

111.75-35(b)(3)  In  damp  or  wet  loca- 
tions, the  cable  entrance  shall  be  made  water- 
tight by  means  of  a  terminal  or  stuffing  tube, 
except  that  cables  entering  the  bottom  of 
dripproof  enclosures  need  not  be  made  water- 
tight. 

in.75-35(c)  Size.  Outlet  boxes  shall 
have  an  internal  depth  of  at  least  II/2  inches, 
except  that  when  an  outlet  box  is  incorpo- 
rated in  a  fixture  the  depth  may  be  decreased 
to  not  less  than  1  inch  provided  the  outlet  box 
volume  is  not  less  than  20  cubic  inches.  The 
free  space  within  an  outlet  box  for  each  con- 
ductor, not  counting  fixtures  wires,  shall  be 
not  less  than  that  given  in  table  111.75-35(c). 
Table  111.75-35(c)  applies  where  no  fitting  or 
devices,  such  as  cable  clamps,  hickeys, 
switches,  or  receptacles  are  contained  in  the 
box.  Where  one  or  more  such  devices  are  con- 
tained in  the  box,  each  such  device  shall 
count  as  one  conductor.  Each  conductor  ter- 
minated in  the  box  is  counted  as  one  con- 
ductor. 

Table  111.75-35 (c)—OM«e(  Box  Size 

Free  spnce  in 
cubic  ivclics  for 
eacJi  conductor 
AWG  size  of  conductor,  No. —  within  Itox 

14     2.0 

12     2.25 

10     2.5 

8     3.0 

m.75-35(d)  Degree  of  enclosure.  Outlet 
boxes  for  use  in  damp  or  wet  locations  shall 
be  of  watertight  construction. 

111.75-35(e)      Mounting     and     grounding. 

Outlet  boxes  shall  be  securely  fastened  in 
place  and  grounded  to  the  hull  of  the  vessel. 
Outlet  boxes  of  watertight  construction  shall 
have  external  mounting  feet  or  lugs. 

m.75-35(f)  Penetration  of  walls.  Holes 
in  the  walls  of  watertight  outlet  boxes  for  the 
purpose  of  providing  means  for  the  attach- 
ment of  parts   on  the  exterior  or  interior 


thereof,  or  for  securing  the  cover  and  the  like, 
shall  not  penetrate  the  total  thickness  of  the 
box  wall. 

1 1 1 .75-35(g)  Construction.  The  construc- 
tion of  outlet  boxes  shall  conform  with  the  re- 
quirements of  Underwriters'  Laboratories, 
Inc.,  "Standard  for  Outlet  Boxes  and  Fit- 
tings", except  that  sheet  steel  outlet  boxes 
shall  not  be  installed  in  corrosive  locations. 

m.80     SPECIAL  REQUIREMENTS  FOR  CERTAIN 
LOCATIONS  AND  SYSTEMS 

111.80-1      Application 

The  requirements  of  this  subpart  contain 
special  requirements  relative  to  electrical  in- 
stallations in  specific  areas  and  to  specific 
electrical  systems.  Except  as  modified  by  this 
subpart,  all  other  applicable  rules  contained 
in  this  subchapter  shall  also  apply  to  such 
installations  and  systems. 

111.80-5      Wiring  methods  and  materials  for 
hazardous  locations 

111.80-5(a)      General. 

111.80-5(a)(l)  The  provisions  of  this 
section  apply  to  locations  in  which  equipment 
and  wiring  are  subjected  to  the  conditions  in- 
dicated by  the  classifications  covered  by  sub- 
paragraphs (8)  through  (10)  of  this  para- 
graph. It  is  necessary  that  each  compartment 
or  area  containing  electrical  equipment  be 
considered  individually  in  order  to  determine 
its  hazard  classification.  Except  as  modified 
by  this  section,  all  other  applicable  rules  con- 
tained in  this  subchapter  shall  apply  to  elec- 
trical equipment  and  wiring  installed  in  haz- 
ardous locations. 

111.80-5(a)(2)  The  term  "explosion- 
proof"  as  used  in  this  section  shall  mean  en- 
closed in  a  case  which  is  capable  of  with- 
standing an  explosion  of  a  specified  gas  or 
vapor  which  may  occur  within  it,  and  of  pre- 
venting the  ignition  of  a  specified  gas  or  va- 
por surrounding  the  enclosure  by  sparks, 
flashes,  or  explosion  of  the  gas  or  vapor  with- 
in, and  which  operates  at  such  an  external 
temperature  that  a  surrounding  flammable 
atmosphere  will  not  be  ignited  thereby. 

111.80-5(a)(3)  The  term  "intrinsi- 
cally safe"  when  used  with  instruments  and 
equipment  or  wiring  shall  mean  such  instru- 
ments and  equipment  or  wiring  that  is  in- 
capable of  releasing  sufficient  electrical  or 
thermal  energy  under  normal  or  abnormal 
conditions  to  cause  ignition  of  a  specific  haz- 
ardous atmospheric  mixture  in  its  most  easily 
ignited  concentration. 

111.80-5(a)(3)(i)     Intrinsically  safe 
instruments  and  equipment  or  wiring  may  be 
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installed  in  any  hazardous  area  for  which  it 
has  been  approved  by  the  Commandant.  It 
may  be  used  in  lieu  of  explosion-proof  equip- 
ment. Detailed  requirements  are  contained  in 
Section  111.80-8. 

111.80-5(a)(4)  Through  the  exercise 
of  ingenuity  in  the  layout  of  electrical  instal- 
lations for  hazardous  locations,  it  is  fre- 
quently possible  to  locate  much  of  the  equip- 
ment in  less  hazardous  or  in  nonhazardous 
areas  and  thus  reduce  the  amount  of  special 
equipment  required.  The  amount  of  electrical 
equipment  or  wiring  in  hazardous  locations 
shall  be  minimized. 

111.80-5(a)(5)  The  intent  of  this  sec- 
tion is  to  require  a  form  of  construction  of 
equipment,  and  of  installation  that  will  in- 
sure safe  performance  under  conditions  of 
proper  use  and  maintenance.  It  is  necessary, 
therefore,  that  more  than  ordinary  care  be 
exercised  with  regard  to  the  installation  and 
maintenance  of  equipment  and  wiring  in  haz- 
ardous areas. 

111.80-5(a)(6)  Explosion-proof 
switches  and  switches  controlling  explosion- 
proof  equipment  shall  have  a  pole  for  each 
circuit  conductor. 

111.80-5(a)(7)  The  explosive  charac- 
teristics of  various  atmospheric  mixtures  of 
hazardous  gases,  vapors,  and  dusts  depend 
on  the  specific  hazardous  material  involved. 
It  i3  necessary,  therefore,  that  equipment  be 
designed  not  only  for  the  class  of  location  but 
also  for  the  specific  gas,  vapor  or  dust  that 
will  be  present.  For  the  purpose  of  approval, 
the  following  atmospheric  mixtures  have 
been  grouped  on  the  basis  of  their  explosive 
characteristics : 

Group  A,  Atmospheres  containing  acety- 
lene; 

Group  B,  Atmospheres  containing  hydro- 
gen, or  gases  or  vapors  of  equivalent  hazard, 
such  as  manufactured  gas ; 

Group  C,  Atmospheres  containing  ethyl 
ether  vapor; 

Group  D,  Atmospheres  containing  gasoline, 
petroleum,  naphtha,  alcohols,  acetone,  lacquer 
solvent  vapors,  and  natural  gas ; 

Group  E,  Atmospheres  containing  metal 
dust; 

Group  F,  Atmospheres  containing  carbon 
black,  coal  or  coke  dust ;  and 

Group  G,  Atmospheres  containing  grain 
dust. 

Other  chemicals  and  materials  which  gener- 
ate hazardous  atmospheres  are  assigned 
group  designations  in  Table  151.05  of  this 
chapter. 


111.80-5(a)(8)  Class  I  locations  are 
those  in  which  flammable  gases  or  vapors  are 
or  may  be  present  in  the  air  in  quantities  suf- 
ficient to  produce  explosive  or  ignitable  mix- 
tures. Class  I  locations  shall  include  the  fol- 
lowing: 

111.80-5(a)(8)(i)  Class  I,  division  1, 
locations :  (a)  In  which  hazardous  concentra- 
tions of  flammable  gases  or  vapors  exist  con- 
tinuously, intermittently,  or  periodically  un- 
der normal  operating  conditions ;  (b)  in  which 
hazardous  concentrations  of  such  gases  or 
vapors  may  exist  frequently  because  of  repair 
or  maintenance  operations  or  because  of  leak- 
age ;  or  (c)  in  which  breakdown  or  faulty  op- 
eration of  equipment  or  processes  which  may 
release  hazardous  concentrations  of  flam- 
mable gases  or  vapors,  might  also  cause  si- 
multaneous failure  of  electrical  equipment. 
This  classification  would  usually  include  loca- 
tions such  as  cargo  tanks,  cargo  pumprooms, 
cofferdam  areas,  and  in  some  cases  open  deck 
areas,  storage  and  mixing  rooms  for  paint 
and  allied  products,  storage  rooms  for  oil,  oil 
lamps  and  the  like,  battery  rooms,  and  hospi- 
tal operating  rooms  in  which  combustible 
anesthetics  may  be  administered. 

111.80-5(a)(8)(ii)  Class  I,  division  2, 
locations :  (a)  In  which  flammable  volatile 
liquids  or  flammable  gases  are  handled,  proc- 
essed or  used,  but  in  which  the  hazardous 
liquids,  vapors,  or  gases  will  normally  be  con- 
fined within  closed  containers  or  closed  sys- 
tems from  which  they  can  escape  only  in  case 
of  abnormal  operation  of  equipment;  (b)  in 
which  hazardous  concentrations  of  gases  or 
vapors  are  normally  prevented  by  positive 
mechanical  ventilation,  but  which  might  be- 
come hazardous  through  failure  or  abnormal 
operation  of  the  ventilating  equipment;  or 
(c)  which  are  adjacent  to  class  I,  division  1 
locations,  and  to  which  hazardous  concentra- 
tions of  gases  or  vapors  might  occasionally 
be  communicated  unless  such  communication 
is  prevented  by  adequate  positive-pressure 
ventilation  from  a  source  of  clean  air,  and 
eflfective  safeguards  against  ventilation  fail- 
ure are  provided.  This  classification  would 
usually  include  locations  where  flammable 
volatile  liquids  or  flammable  gases  or  vapors 
are  used,  but  which  in  the  judgment  of  the 
Commandant  would  become  hazardous  only 
in  case  of  an  accident  or  of  some  unusual  op- 
erating conditions.  The  quantity  of  hazardous 
material  that  might  escape  in  case  of  acci- 
dent, the  adequacy  of  ventilating  equipment, 
and  the  total  area  involved  shall  receive  con- 
sideration in  determining  the  classification 
and  extent  of  each  hazardous  area. 
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111.80-5(a)(8)(iii)  Special  limitations 
and  requirements  for  electrical  installations 
in  hazardous  locations  on  tank  vessels  are 
contained  in  subpart  111.85. 

111.80-5(a)(9)  Class  II  locations  are 
those, 

111.80-5(a)(9)(i)  in  which  combus- 
tible dust  is  or  may  be  in  the  air  continu- 
ously, intermittently,  or  periodically  under 
normal  conditions,  in  quantities  sufficient  to 
produce  explosive  or  ignitable  mixtures, 

111.80-5(a)(9)(ii)  where  mechani- 
cal failure  or  abnormal  operation  of  ma- 
chinery or  equipment  might  cause  such  mix- 
tures to  be  produced,  and  might  also  provide 
a  source  of  ignition  through  simultaneous 
failure  of  electrical  equipment,  operation  of 
protection  devices,  or  from  other  causes,  or 

111.80-5(a)(9)(iii)  In  which  dusts  of 
an  electrically  conducting  nature  may  be 
nresent 

111.80-5(a)(9)(iii)(a)  This  classi- 
fication would  usually  include  the  working 
areas  handling  bulk  grain  and  similar  pro- 
ducts, coal  pulverizing  plants  (except  where 
the  pulverizing  equipment  is  essentially  dust- 
tight),  and  the  like. 

111.80-5(a)(10)  Class  III  locations 
are  those  in  which  easily  ignitable  fibers  or 
materials  producing  combustible  flyings  are 
handled  or  used, 

111.80-5(a)(10)(i)  Easily  ignitable 
fibers  and  combustible  flyings  will  include 
rayon,  cotton  (including  cotton  linters  and 
cotton  waste),  sisal  or  henequen,  istle,  jute, 
hemp,  tow,  cocoa  fiber,  oakum,  baled  waste, 
kapok,  Spanish  moss,  excelsior,  sawdust,  and 
other  materials  of  similar  nature. 

111.80-5(a)(10)(ii)  Class  III  loca- 
tions will  usually  include  areas  where  the 
above  products  are  handled  in  bulk,  and  in 
carpenter  shops  and  similar  locations. 

111.80-5(a)(ll)  Where  it  is  specified 
in  this  section  that  equipment  shall  be  ap- 
proved for  class  I  or  class  II  locations,  ap- 
proval by  an  independent  testing  laboratory 
is  required.  This  approval  shall  be  based  on 
the  tests  outlined  in  the  Underwriters'  La- 
boratories, Inc.,  "Standards  for  Industrial 
Control  Equipment  for  Use  in  Hazardous  Lo- 
cations, Subject  698".  Equipment  that  bears 
the  Underwriters'  Laboratories,  Inc.,  label  is 
acceptable  for  the  class  of  hazardous  loca- 
tions indicated  on  the  label. 

111.80-5(b)  Electrical  installation  in  Class 
I,  Division  1,  Groups  A,  B,  C, 
and  D  hazardous  location 

111.80-5(b)(l)     Meters,     instruments 


and  relays.  Meters,  instruments  and  relays, 
including  kilowatt-hour  meters,  instrument 
transformers  and  resistors,  rectifiers  and 
thermionic  tubes,  shall  be  provided  with  ex- 
plosion-proof enclosures  approved  for  class  I 
locations. 

111.80-5(b)(2)  Stvitches,  circuit 
breakers,  motor  controllers  and  fuses. 
Switches,  circuit  breakers,  motor  controllers 
and  fuses,  including  pushbuttons,  relays  and 
similar  devices,  shall  be  provided  with  enclo- 
sures, and  the  enclosures  in  each  case  to- 
gether with  the  enclosed  equipment,  shall  be 
approved  as  a  complete  assembly  for  use  in 
class  I  locations. 

111.80-5(b)(3)  Control  transformers 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  together  with  any  switching 
mechanism  associated  with  them,  shall  be 
provided  with  explosion-proof  enclosures  ap- 
proved for  class  I  locations. 

111.80-5(b)(4)  Motors  and  genera- 
tors. Motors,  generators  and  other  rotating 
electrical  machinery  shall  be  of  an  enclosed 
explosion-proof  type  approved  for  class  I  lo- 
cations. Belt  drives  shall  not  be  used  in  haz- 
ardous locations. 

111.80-5(b)(5)  Lighting  fixtures. 
Each  lighting  fixture  shall  be  approved  as  a 
complete  assembly  for  class  I  locations,  and 
shall  be  clearly  marked  to  indicate  the  maxi- 
mum wattage  of  lamps  for  which  it  is  ap- 
proved. Fixtures  intended  for  portable  use 
shall  be  specifically  approved  as  a  complete 
assembly  for  that  use. 

111.80-5(b)(5)(i)  Mechanical  in- 
jury. Each  fixture  shall  be  protected  against 
mechanical  injury  by  a  suitable  guard.  Pen- 
dent fixtures  having  rigid  conduit  stems  long- 
er than  12  inches  shall  have  permanent  and  ef- 
fective bracing  against  lateral  displacement. 
111.80-5(b)(5)(ii)  Supports.  Boxes, 
box  assemblies,  or  fittings  used  for  the  sup- 
port of  lighting  fixtures  shall  be  approved  for 
the  purpose  and  for  class  I  locations. 

111.80-5(b)(6)  Appliances,  fixed  and 
portable.  Appliances,  including  electrically 
heated  and  motor-driven  appliances,  shall  be 
approved  for  class  I  locations. 

111.80-5(b)(7)  Flexible  cords.  A  flex- 
ible cord  may  be  used  only  for  connections 
between  a  portable  lamp  or  a  portable  ap- 
pliance and  the  fixed  portion  of  its  supply  cir- 
cuit, and,  where  used,  shall  be  of  a  type  ap- 
proved for  extra  hard  usage ;  shall  contain,  in 
addition  to  the  conductors  of  the  circuit,  a 
grounding  conductor,  shall  be  connected  to 
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terminals  or  to  supply  conductors  in  an  ap- 
proved manner,  shall  be  supported  by  clamps 
or  by  other  suitable  means  in  such  a  manner 
that  there  will  be  no  tension  on  the  terminal 
connections,  and  shall  be  provided  with  suit- 
able seals  where  the  flexible  cord  enters 
boxes,  fittings,  or  enclosures  of  the  explosion- 
proof  type. 

111.80-5(b)(7)(i)  Where  flexible 
cords  may  be  exposed  to  liquids  having  a  de- 
leterious effect  on  the  insulation  or  sheath, 
they  shall  be  of  a  type  approved  for  use  under 
such  conditions. 

111.80-5(b)(8)  Receptacle  and  attach- 
ment plugs.  Receptacles  and  attachment 
plugs  shall  be  of  the  polarized  type  provid- 
ing for  connection  to  the  grounding  conduc- 
tor of  the  flexible  cord  and  shall  be  approved 
for  class  I  locations. 

111.80-5(b)(9)  Signal,  alarm,  remote- 
control  and  communication  systems.  Signal, 
alarm,  remote-control  and  communication 
systems,  irrespective  of  voltage,  shall  be  ap- 
proved for  class  I  locations. 

111.80-5(b)(10)     Wiring  methods. 

111.80-5(b)(10(i)  Electric  cables 
shall  be  leaded  and  armored,  or  impervious 
sheathed  and  armored,  or  mineral-insulated 
metal  sheathed. 

111.80-5(b)(10)(ii)  The  cable  en- 
trance to  each  explosion-proof  device  shall  be 
sealed  to  prevent  the  passage  of  gases,  va- 
pors, or  flame  from  within  the  explosion- 
proof  enclosure. 

111.80-5(b)(10)(iii)  The  seal  fitting 
shall  be  located  as  close  as  practicable  to,  but 
in  no  case  more  than  18  inches  from,  the  en- 
closure, and  shall  be  connected  thereto  by 
means  of  a  short  length  of  rigid  metal  con- 
duit with  threaded  explosion-proof  joints 
each  having  at  least  five  full  threads  engaged. 
Type  MI  cables,  however,  shall  enter  enclo- 
sures directly  through  explosion-proof  fit- 
tings especially  approved  for  class  I  locations. 

111.80-5(b)(10)(iv)  Except  for  type 
MI  cables,  all  cable  covering  except  the  indi- 
vidual conductor  insulation  shall  be  removed 
in  way  of  the  seal  fitting,  and  the  seal  fitting 
filled  with  a  sealing  compound. 

111.80-5(b)(10)(v)  The  sealing 
compound  shall  be  approved  for  the  purpose, 
not  be  effected  by  the  surrounding  atmosphere 
or  liquids,  and  shall  not  have  a  melting  point 
of  less  than  93°  C. 

111.80-5(b)(10)(vi)  In  the  com- 
pleted seal,  the  minimum  thickness  of  the 
sealing  compound  shall  be  not  less  than  the 
trade  size  of  the  conduit,  and  in  no  case  less 
than  %  inch. 


111.80-5(b)(10)(vii)  Splices  and 
taps  shall  not  be  located  in  the  seal  fitting, 
nor  shall  other  fittings  in  which  splices  or 
taps  are  made  be  filled  with  compound. 

1 1 1 .80-5(c)  Electrical  installations  in  class 
I,  division  2,  groups  A,  B,  C, 
and  D  hazardous  locations 

111.80-5(c)(l)  Equipment  ivith  slid- 
ing contacts  or  contacts  for  making  or  break- 
ing current,  relays,  switches,  circuit  break- 
ers, motor  controllers,  and  fuses.  All  switch- 
ing and  current  interrupting  mechanisms 
shall  be  provided  with  explosion-proof  en- 
closures approved  for  class  I  locations,  unless 
provided  with  explosion-proof  enclosures 
otherwise  suited  to  the  location  where  in- 
stalled with  features  described  in  subpara- 
graph (2)  of  this  paragraph,  and  interrup- 
tion of  current  occurs  in  a  chamber  hermeti- 
cally sealed  against  the  entrance  of  gases  and 
vapors  or  the  current  interrupting  contacts 
are  oil  immersed  and  the  device  is  approved 
for  the  location. 

111.80-5(c)(2)  Meters,  instruments, 
transformers,  resistors,  thermionic  tubes, 
solenoids,  and  impedance  coils.  Equipment 
which  does  not  incorporate  sliding  or  make 
and  break  contacts  shall  be  provided  with  ex- 
plosion-proof enclosures  approved  for  class  I 
locations,  unless  provided  with  nonexplosion- 
proof  enclosures  otherwise  suited  to  the  lo- 
cation where  installed  with  vents  adequate 
to  permit  prompt  escape  of  any  gases  or  va- 
pors. The  maximum  operating  temperature 
of  any  exposed  surface  shall  not  exceed  80 
percent  of  the  ignition  temperature  in  de- 
grees centigrade  of  the  gas  or  vapor  involved. 

111.80-5(c)(3)  Motors  and  genera- 
tors. Motors,  generators,  and  other  rotating 
electrical  machinery  in  which  are  employed 
sliding  contacts,  centrifugal  or  other  types  of 
switching  mechanism  (including  motor  over- 
current  devices),  or  integral  resistance  de- 
vices, either  while  starting  or  while  running, 
shall  be  of  enclosed  explosion-proof  type  ap- 
proved for  Class  I  locations.  Non-explosion- 
proof  enclosed  motors  such  as  squirrel  cage 
induction  motors  without  brushes,  switching 
mechanisms,  and  similar  motors  are  per- 
mitted. 

111.80-5(c)(4)  Lighting  fixtures. 
Each  lighting  fixture  shall  either  be  approved 
for  Class  I  locations  or  shall  be  provided  with 
globes  and  guards  and,  under  normal  operat- 
ing conditions,  the  lamps  shall  not  reach  sur- 
face temperatures  exceeding  eighty  percent 
(80%)  of  the  ignition  temperature  in  degrees 
centigrade  of  the  gas  or  vapor  involved.  Pen- 


(74) 


ELECTRICAL   SYSTEM — GENERAL  REQUIREMENTS 


§  m.80-5(d)(8)lii) 


dent  fixtures  shall  be  in  accordance  with 
paragraph  (b)(5)(i)  of  this  section. 

111.80-5(c)(5)  Appliances,  fixed  and 
portable.  Motors,  switches,  circuit  breakers 
and  fuses  shall  conform  to  subparagraphs  (1) 
through  (3)  of  this  paragraph.  Electrically 
heated  appliances  shall  be  approved  for  Class 
I  locations. 

111.80-5(c)(6)  Flexible  cords.  Flex- 
ible cords  shall  conform  to  paragraph  (b)(7) 
of  this  section. 

111.80-5(c)(7)  Receptacles  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  conform  to  paragraph  (b)(8)  of 
this  section. 

111.80-5(c)(8)  Wiring  methods.  Ex- 
plosion-proof enclosures  and  equipment  shall 
conform  to  paragraph  (b)(10)  of  this  section. 
Non-explosion-proof  equipment  and  enclo- 
sures shall  conform  to  Subpart  111.60. 

1 1 1 .80-5(d)      Electrical  installations  in  Class 
II  hazardous  locations 

111.80-5(d)(l)  Switches,  circuit 
breaker's,  motor  controllers,  and  fuses. 
Switches,  circuit  breakers,  motor  controllers 
and  fuses,  including  pushbuttons,  relays  and 
similar  devices,  which  are  intended  to  inter- 
rupt current  in  the  normal  performance  of 
the  function  for  which  they  are  installed,  or 
which  are  installed  where  dusts  of  an  elec- 
trically conducting  nature  may  be  present, 
shall  be  provided  with  dusttight  enclosures 
approved  for  Class  II  locations. 

111.80-5(d)(l)(i)  Disconnecting 

and  isolating  switches  containing  no  fuses 
and  not  intended  to  interrupt  current,  and 
which  are  not  installed  where  dust  may  be  of 
an  electrically  conducting  nature,  shall  be 
provided  with  tight  metal  enclosures  which 
shall  be  equipped  with  closefitting  covers,  or 
with  other  effective  means  to  prevent  the 
escape  of  sparks  or  burning  material,  and 
shall  have  no  openings  (such  as  holes  for  at- 
tachment screws)  through  which,  after  in- 
stallation, sparks  or  burning  material  might 
escape,  or  through  which  exterior  accumula- 
tions of  dust  or  adjacent  combustible  mate- 
rial might  be  ignited. 

111.80-5(d)(2)  Control  transformers 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  and  any  overcurrent  devices  or 
switching  mechanisms  associated  with  them, 
shall  have  dusttight  enclosures  approved  for 
Class  II  locations. 

111.80-5(d)(3)  Motors  and  genera- 
tors. Motors,  generators,  and  other  rotating 


electrical  machinery  shall  be  totally  enclosed 
not  ventilated,  totally  enclosed  pipe-venti- 
lated, or  totally  enclosed  fan-cooled,  and  shall 
be  approved  for  Class  II  locations. 

111.80-5(d)(4)  Appliances,  fixed  and 
portable.  Appliances,  fixed  and  portable,  in- 
cluding electrically  heated  and  motor-driven 
appliances,  shall  be  approved  for  Class  II 
locations. 

111.80-5(d)(5)  Lighting  fixtures. 
Each  lighting  fixture,  fixed  or  portable,  shall 
be  approved  for  Class  II  locations,  and  shall 
be  clearly  marked  to  indicate  the  maximum 
wattage  of  the  lamp  for  which  it  is  approved. 
Each  fixture  shall  be  protected  against  me- 
chanical injury  by  a  suitable  guard.  Pendent 
fixtures  having  rigid  conduit  stems  longer 
than  12  inches  shall  have  permanent  and  ef- 
fective bracing  against  lateral  displacement. 
Boxes,  box-assemblies,  or  fittings  used  for  the 
support  of  lighting  fixtures  shall  be  approved 
for  the  purpose  and  for  Class  II  locations. 

111.80-5(d)(6)  Receptacles  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  be  polarized-type  providing  for 
connection  to  the  grounding  conductor  of  the 
flexible  cord,  and  shall  be  approved  for  Class 
II  locations. 

111.80-5(d)(7)  Signal,  alarm,  remote- 
control,  and  communication  systems. 

111.80-5(d)(7)(i)  Switches,  circuit 
breakers,  relays,  contactors  and  fuses  which 
may  interrupt  other  than  voice  current,  and 
current-breaking  contacts  for  bells,  horns, 
howlers,  sirens  and  other  devices  in  which 
sparks  or  arcs  may  be  produced  shall  be  pro- 
vided with  dusttight  enclosures  approved  for 
Class  II  locations. 

111.80-5(d)(7)(ii)  Resistors,  trans- 
formers, and  choke  coils  which  may  carry 
other  than  voice  currents,  and  rectifiers, 
thermionic  tubes,  and  other  heat  generating 
equipment  or  apparatus  shall  be  provided 
with  dusttight  enclosures  approved  for  Class 
II  locations. 

111.80-5(d)(8)  Wiring  methods. 
111.80-5(d)(8)(i)  Fittings  and 
boxes.  Fittings  and  boxes  shall  be  provided 
with  threaded  boxes  for  terminal  tubes,  shall 
have  close-fitting  covers,  and  shall  have  no 
openings  (such  as  holes  for  attaching  screws) 
through  which  sparks  or  burning  material 
might  escape.  Fittings  or  boxes  in  which  taps, 
joints  or  terminal  connections  are  made,  or 
which  are  used  in  locations  where  dusts  are 
of  an  electrically  conducting  nature,  shall  be 
approved  for  Class  II  locations. 

111.80-5(d)(8)(ii)  Electric  cables. 
Electric  cables  shall  be  leaded  and  armored. 
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impervious  sheathed  and  armored,  or  min- 
eral-insulated metal  sheathed.  Cable  en- 
trances shall  be  made  dusttight  by  terminal 
tubes  or,  in  case  of  Type  MI  cable,  by  fittings 
designed  for  that  purpose. 

111.80-5(d)(8)(iii)  Flexible  conyiec- 
tions.  Where  necessary  to  employ  flexible 
connections,  dusttight  flexible  connectors, 
flexible  metal  conduit,  or  flexible  cord  ap- 
proved for  extra  hard  usage  and  provided 
with  bushed  fittings  shall  be  used,  except  that 
where  dusts  are  of  an  electrically  conducting 
nature,  flexible  metal  conduit  shall  not  be 
used,  and  flexible  cords  shall  be  provided  with 
dust  seals  at  both  ends.  Where  flexible  cords 
are  subject  to  oil  or  other  corrosive  condi- 
tions, the  conductors,  shall  be  of  a  type  ap- 
proved for  the  condition.  An  additional  con- 
ductor for  grounding  shall  be  provided  in  the 
flexible  cord. 

1 1 1 .80-5(e)      Electrical  installations  in  Class 
III  hazardous  locations 

111.80-5(e)(l)  Sivitches,  circuit 
breaker's,  motor  controllers,  and  fuses. 
Switches,  circuit  breakers,  motor  controllers, 
and  fuses,  including  pushbuttons,  relays,  and 
similar  devices  shall  be  provided  with  tight 
metal  enclosures  which  shall  be  equipped 
with  close-fitting  covers,  or  with  other  effec- 
tive means  to  prevent  escape  of  sparks  or 
burning  material,  and  shall  have  no  openings 
(such  as  holes  for  attachment  screws)  through 
which,  after  installation,  sparks  or  burning 
material  might  escape,  or  through  which  ex- 
terior accumulations  of  fibers  or  flyings  or 
adjacent  combustible  material  might  be 
ignited. 

111.80-5(e)(2)  Control  transformers 
and  resistors.  Transformers,  impedance  coils 
and  resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  generators  and 
appliances,  shall  conform  to  paragraph  (d)(2) 
of  this  section. 

111.80-5(e)(3)  Motors  and  genera- 
tors. Motors,  generators,  and  other  rotating 
electrical  machinery  shall  be  totally  enclosed 
not  ventilated,  totally  enclosed  pipe-venti- 
lated, or  totally  enclosed  fan-cooled. 

111.80-5(e)(4)  Appliances,  fixed  and 
portable.  Appliances,  fixed  and  portable,  shall 
conform  to  the  requirements  of  the  following : 
111.80-5(e)(4)(i)  Heaters.  Electri- 
cally heated  appliances  shall  be  provided 
with  dusttight  enclosures,  and  shall  be  ap- 
proved for  Class  III  locations. 

111.80-5(e)(4)(ii)  Motors.  Motors 
of  motor-driven  appliances  shall  conform  to 
subparagraph  (3)  of  this  paragraph.  Appli- 


ances which  may  be  readily  moved  from  one 
location  to  another  shall  conform  to  require- 
ments for  the  most  hazardous  location. 

111.80-5(e)(4)(iii)  Switches,  circuit 
breakers,  motor  controllers  and  fuses. 
Switches,  circuit  breakers,  motor  controllers 
and  fuses  shall  conform  to  the  requirements 
of  paragraph  (d)(1)  of  this  section. 

111.80-5(e)(5)  Lighting  fixtures. 
Lighting  fixtures  shall  conform  to  the  re- 
quirements of  this  subparagraph. 

111.80-5(e)(5)(i)  Construction. 
Each  fixture  shall  be  of  dusttight  type  so  de- 
signed that  in  the  event  of  burnout  of  lamp 
or  lampholder,  no  spark  or  hot  metal  can  es- 
cape from  the  fixture.  Unless  each  fixture  is 
so  constructed  that  it  will  not  accept  a  lamp 
of  larger  wattage  than  that  for  which  it  is 
designed,  it  shall  be  clearly  marked  to  indi- 
cate the  maximum  wattage  of  lamp  that 
should  be  used. 

111.80-5(e)(5)(ii)  Mechanical  in- 
jury. A  fixture  which  may  be  exposed  to  me- 
chanical injury  shall  be  protected  by  a  suit- 
able guard. 

111.80-5(e)(5)(iii)  Supports.  Boxes, 
box  assemblies,  or  fittings  used  for  the  sup- 
port of  lighting  fixtures  shall  be  of  a  type  ap- 
proved for  the  purpose. 

111.80-5(e)(5)(iv)  Portable  lamps. 
Portable  lamps  shall  be  dusttight  and  shall 
be  protected  with  substantial  guards.  Lamp- 
holders  shall  be  of  unswitched  type  with  no 
exposed  metal  parts.  Unless  the  portable 
lamp  is  so  constructed  that  it  will  not  accept 
a  lamp  of  larger  wattage  than  that  for  which 
it  is  designed,  it  shall  be  clearly  marked  to 
indicate  the  maximum  wattage  of  lamp  that 
should  be  used. 

111.80-5(e)(6)  Receptacles  and  at- 
tachment plugs.  Receptacles  and  attachment 
plugs  shall  conform  to  the  requirements  of 
paragraph  (d)(6)  of  this  section. 

111.80-5(e)(7)  Signal,  alarm,  remote- 
control  and  communication  systems.  Signal, 
alarm,  remote-control  and  communication 
systems  shall  conform  to  the  requirements  of 
paragraph  (d)(7)  of  this  section. 

111.80-5(e)(8)     Wiring  methods. 

111.80-5(e)(8)(i)  Fittings  and  box- 
es. Fittings  and  boxes  in  which  taps,  joints, 
or  terminal  connections  are  made  shall  be 
provided  with  close-fitting  covers,  or  other 
effective  means  to  prevent  the  escape  of 
sparks  or  burning  material,  and  shall  have  no 
openings  (such  as  holes  for  attaching  screws) 
through  which,  after  installation,  sparks  or 
burning  material  might  escape,  or  through 
which  exterior  accumulations  of  fibers  or  fly- 
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ings  or  adjacent  combustible  materials  might 
be  ignited. 

111.80-5(e)(8)(ii)  Electric  cables. 
Electric  cables  shall  conform  to  the  require- 
ments of  paragraph  (d)(8)(ii)  of  this  section. 

111.80-5(e)(8)(iii)  Flexible  cormec- 
tions.  Flexible  connections  shall  conform  to 
the  requirements  of  paragraph  (d)(8)(iii)  of 
this  section. 

111.80-5(e)(9)  Maximum  operating 
temperatures.  In  general,  maximum  surface 
temperatures  under  operating  conditions 
shal  not  exceed  165°  C.  for  equipment  which 
is  not  subjected  to  overloading,  and  120°  C. 
for  equipment  such  as  motors,  power  trans- 
formers, etc.,  which  may  be  overloaded. 
111.80-8  Intrinsically  safe  systems 
1 1 1 .80-8(a)  Application.  Intrinsically  safe 
systems  may  be  installed  in  any  hazardous 
area  as  permitted  by  subdivision  111.80-5(a) 
(3)(ii). 

1 1 1 .80-8(b)      General  requirements. 

111.80-8(b)(l)  Intrinsically  safe  sys- 
tems shall  be  approved  by  the  Commandant 
for  each  specific  atmosphere. 

111.80-8(b)(2)  The  recommended 
practice  for  "Intrinsically  Safe  and  Non-In- 
cendive  Electrical  Instruments  (RP  12.2)" 
published  by  the  Instrument  Society  of 
America  is  recognized  as  a  guide  for  ap- 
proval of  intrinsically  safe  equipment  by  the 
Commandant. 

111.80-8(c)      Submittals    required    for    ap- 
proval. 

111.80-8(c)(l)  Detailed  assembly 
drawings,  list  of  materials,  wiring  diagrams, 
and  descriptions  of  operation.  The  hazardous 
atmosphere  class  and  group  as  defined  in 
paragraph  111.80-5(a)  shall  be  indicated. 

111.80-8(c)(2)  Detailed  analysis  of 
the  maximum  possible  energy  that  may  be 
released  under  normal  and  abnormal  condi- 
tions. 

111.80-8(c)(2)(i)  The  term  "nor- 
mal condition"  means  that  equipment  oper- 
ating at  maximum  available  voltage  and  cur- 
rent. 

111.80-8(c)(2)(ii)  The  term  "ab- 
normal condition"  means  that  equipment  op- 
erating under  conditions  resulting  from  ac- 
cidental damage  to  any  part  of  the  equip- 
ment or  wiring,  insulation  or  other  failure  of 
electrical  components,  application  of  over- 
voltage,  adjustment  and  maintenance  opera- 
tions, and  other  similar  conditions.  The  anal- 
ysis of  an  "abnormal  condition"  of  equip- 
ment will  be  considered  to  be  not  more  than 
two  independent  faults  in  a  combination. 


111.80-8(d)      Coast  Guard  evaluation  and 
test  procedure. 

111.80-8(d)(l)  The  material  submit- 
ted shall  be  evaluated  for  suitability  and  en- 
ergy level.  Subparagraph  (3)  of  this  para- 
graph contains  data  pertaining  to  energy 
level  which  will  be  used  in  evaluation  of  the 
material  submitted. 

111.80-8(d)(l)(i)  Where  evaluation 
indicates  the  current  and  voltage  levels  are 
not  more  than  that  listed  in  Table  111.80-8 
(d)(1)  foi'  ignition  of  the  specific  atmospheric 
mixture  of  the  gas  group  involved,  the  re- 
quirements for  testing  may  be  waived  by  the 
Commandant. 

Tabie   111.80-8(d)  (1) — Pcrcentaqe   of  current  and 
voltaic  Icrcia  for  ignition  of  specific  atmospheric  mix- 
tures of  a  gas  group 


No  normally 
operating 
contacts 
(percent) 

Normally 
operating 
contacts 
(percent) 

Normal  conditions 

._     __             25 

25 

Abnormal  conditions  __ 

50 

25 

111.80-8(d)(l)(ii)  Where  evaluation 
indicates  the  current  and  voltage  levels  are 
more  than  that  listed  in  Table  111.80-8(d)(l) 
for  ignition  of  the  specific  atmospheric  mix- 
ture of  the  gas  group  involved,  or  in  any  case 
where  the  complexity  of  the  circuit  is  such 
that  circuit  analysis  is  not  acceptable,  the 
Commandant  will  require  the  equipment  to 
be  tested  bv  an  approved  laboratory. 

111.80-8(d)(2)  For  purposes  of  eval- 
uation, energy  that  may  be  released  from  a 
capacitive  and  inductive  circuit  can  be  calcu- 
lated bv  the  following  methods: 

111.80-8(d)(2)(i)  Capacitors;  the 
maximum  energy,  "W,"  available  from  ca- 
pacitors is  the  total  stored  energy  as  deter- 
mined by  the  following  formula : 

Where : 

C  is  capacitance  in  farads. 

V  is  the  maximum  instantaneous  voltage  on  the 

capacitor  in  volts. 
W  is  energy  in  joules. 

111.80-8(d)(2)(ii)  Inductors;  the 
maximum  energy  available  from  an  inductor 
when  the  current  is  interrupted  is  the  total 
stored  energy,  "W,"  as  determined  by  the 
following  formula : 

Where: 

W=  V2LI- 
W  is  energy  in  joules. 
L  is  the  inductance  in  henries. 
/  is  the  maximum  instantaneous  value  of  the  inter- 
rupted current  in  amperes. 
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111.80-8(d)(3)  Gases  are  grouped  ac- 
cording to  their  ignitability  as  specified  in 
subparagraph  111.80-5(a)(7).  The  energy  re- 
quired for  igniting  the  most  easily  ignited 
mixture  of  a  typical  member  of  each  group  of 
gases  under  conditions  more  severe  than  are 
likely  to  be  encountered  in  a  practical  instal- 
lation have  been  determined  bv  experiment. 
Figures  111.80-8(d)(3)(i)  through  111.80-8(d) 
(3)(iii)  are  plots  of  the  lowest  level  of  cur- 
rent as  a  function  of  inductance  for  ignition 
of  the  specific  gas  group  involved.  Figures 
111.80-8(d)(3)(iv)  through  111.80-8(d)(3)(vi) 
are  plots  of  the  lowest  level  of  capacitor  volt- 
age as  a  function  of  capacitance  for  ignition 
of  the  specific  gas  group  involved.  These 
plots  may  be  used  for  determining  acceptable 
current  and  voltage  levels  for  use  in  connec- 
tion with  intrinsically  safe  calculations. 

Ill  .80-8(e)      Testing  requirements 

111.80-8(e)(l)  Tests  conducted  for 
purposes  of  compliance  with  paragraph  (d)(1) 
of  this  section  shall  experimentally  determine 
whether  or  not  the  most  ignitable  gas  in- 
volved can  be  ignited  as  a  result  of  any  pos- 
sible function,  malfunction,  or  failure  of  the 
component  concerned. 

111.80-8(e)(2)  Independent  labora- 
tories that  are  acceptable  to  the  Commandant 
shall  perform  the  required  tests  in  accordance 
with  a  testing  procedure  approved  by  the 
Commandant.  The  original  three  copies  of 
the  laboratory  test  report  shall  be  submitted 
to  the  Commandant  (without  cost  to  the 
Coast  Guard)  directly  by  the  laboratory,  and 
one  copy  will  be  forwarded  to  the  manufac- 
turer when  he  is  advised  of  the  Commandant's 
actions  taken  under  this  section.  The  inde- 
pendent laboratory  shall  inform  the  Com- 
mandant in  advance  when  designated  tests 
will  be  performed  so  that  a  marine  inspector 
may  be  present. 

m.80-8lf)  Wiring  installation.  The  wir- 
ing installation  for  the  intrinsically  safe  sec- 
tion of  each  approved  installation  shall  com- 
ply with  Subpart  111.60  except  where  ex- 
empted by  this  subpart  and : 

111.80-8(f)(l)  The  cable  insulation 
shall  be  compatible  with  the  liquid  or  vapor 
to  which  it  may  be  exposed. 

111.80-8(f)(2)  The  intrinsically  safe 
conductors  shall  be  separated  from  all  other 
conductors  to  insure  that  the  intrinsically 
safe  circuit  is  not  compromised  by  becoming 
energized  by  other  conductors  through  dam- 
age or  failure  of  insulation  or  by  induction 
from  other  sources. 


Inductance  vs.  Current,  B  Group 
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Figure  llL80-8(d)  (3)  (i) 
Inductance  vs.  Current,  C  Group 
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Figure  111.80-8  (d)(3)(ii) 
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Capacitance  vs.  Voltage,  C  Group 
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Figure  111.80-8 (d)  (3)  (iii) 
Capacitance  vs.  Voltage,  B  Group 
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Figure  111.80-8 (d)  (3)  (iv) 
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Figure  111.80-8 (d)  (3)  (v) 

Capacitance  vs.  Voltage,  D  Group 
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Figure  111.80-8(d)  (3)  (vi) 
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1 1 1 .80-1 0     Ventilation  systems 

11 1.80-1 0(a)  Cargo  ventilation  fans, 
machinery  spaces  ventilation  fans,  and  ac- 
commodation ventilation  fans  shall,  if  prac- 
ticable, be  supplied  by  separate  feeders.  All 
electrical  ventilation  systems  shall  be  pro- 
vided with  remote  control  means  for  stopping 
the  motors  in  case  of  fire  or  other  emergency. 
For  the  machinery  space  ventilation,  there 
shall  be  provided  a  control  located  in  the 
passageway  leading  to,  but  outside  of,  the 
space.  For  all  other  ventilation  systems  there 
shall  be  provided  two  emergency  stop  sta- 
tions. One  of  these  stations  shall  be  in  the 
wheelhouse,  fire  control  room,  the  inside  pas- 
sageway near  the  wheelhouse  door,  or  in  an 
accessible  position  in  the  passageway  leading 
to^,  but  outside  of,  the  space  ventilated.  The 
second  emergency  stop  station  shall  be  lo- 
cated as  distant  as  practicable  from  the 
other,  except  that  the  ventilation  circuit 
breakers  at  the  main  ship's  service  switch- 
board may  be  considered  as  the  second  sta- 
tion provided  all  are  grouped  together  and 
are  conspicuously  marked  "In  Case  of  Fire 
Trip  To  Stop  Ventilation."  The  means  pro- 
vided for  stopping  ventilation  fans  from  the 
main  ship's  service  switchboard  shall  not  in- 
terfere with  power  to  other  circuits.  The  re- 
mote emergency  stop  stations  shall  be  pro- 
tected by  enclosures  with  glass  paneled  doors 
on  the  front  of  which  shall  be  marked  "In 
Case  of  Fire  Break  Glass  and  Operate  Switch 
to  Stop  Ventilation."  Each  control  switch 
shall  have  the  "stop"  position  clearly  identi- 
fied and  shall  be  provided  with  a  nameplate 
identifying  the  system  with  which  it  is  asso- 
ciated. This  remote  control  system  shall  be  of 
the  undervoltage  protection  type  and  so  ar- 
ranged that  damage  to  the  master  switch  or 
cable  will  automatically  stop  the  fans.  For 
automatic  shutdown  of  mechanical  ventila- 
tion in  spaces  protected  by  a  carbon  dioxide 
fire  extinguishing  system,  see  Sections  34.15- 
35,  76.15-35,  and  95.15-35  of  this  chapter. 

111.80-10(a)(l)  The  requirements  of 
this  paragraph  shall  not  be  construc-d  to  in- 
clude a  closp.d  ventilation  system  for  a  motor 
or  generator,  diffuser  fans  for  refrigerated 
spaces,  or  room  circulating  fans,  or  exhaust 
fans  for  private  toilets  of  an  electrical  rating 
comparable  to  that  of  room  circulating  fans. 

111.80-10(a)(2)  The  I'emote  control 
means  for  stopping  accommodation  and  ma- 
chinery space  ventilation  fans  required  by 
this  paragraph  shall  be  provided  on  all  pas- 
senger vessels  on  an  international  voyage  re- 
gardless of  the  date  of  construction. 


1 1 1 .80-13      Remote  shutdown  requirements 

Machinery  driving  forced  and  induced 
draft  fans,  fuel  oil  transfer  pumps,  fuel  oil 
unit  and  service  pumps,  and  other  similar 
fuel  pumps,  shall  be  fitted  with  remote  con- 
trols from  a  readily  accessible  position  out- 
side of  the  space  concerned  so  that  they  may 
be  stopped  in  the  event  of  fire  occurring  in 
the  compartment  in  which  they  are  located. 
These  controls  shall  be  suitably  protected 
against  accidental  operation  or  tampering, 
and  shall  be  suitably  marked.  All  passenger 
ships  on  an  international  voyage,  regardless 
of  the  date  of  construction,  shall  comply  with 
the  requirements  of  this  paragraph.  Refer  to 
section  58.01-25(a)  of  this  chapter. 

111.80-15      Shore  connection  boxes 

11 1.80-1 5(a)  Shore  connection  boxes 
shall  be  of  ample  size  to  accommodate  the 
connections  of  the  portable  and  fixed  cables, 
and  shall  be  of  watertight  construction  when 
installed  in  damp  or  wet  locations. 

1 1 1 .80-1 5(b)  Shore  connection  boxes 
for  installation  in  corrosive  locations  shall 
not  be  constructed  of  sheet  metal  unless  the 
conditions  of  secton  111.55-05(d)  are  met. 

11 1.80-1 5(c)  The  minimum  spacing  be- 
tween live  parts  and  between  live  parts  and 
ground  in  shore  connection  boxes  shall  meet 
the  requirements  of  table  111.30-5  (d).  Means 
other  than  friction  between  parts  shall  be 
provided  to  prevent  cable  lugs  from  rotating. 

11 1.80-1 5(d)  Shore  connection  boxes 
shall  be  arranged  for  bottom  entrance  of 
portable  cable  and  shall  provide  a  protected 
enclosure  while  in  use. 

1 1 1 .80-20      Hospital  operating  rooms 

111.80-20(a)  Application.  The  require- 
ments of  this  section  are  applicable  to  any 
area  of  a  hospital  in  which  it  is  intended  to 
administer  to  a  patient  any  combustible  an- 
esthetic agent  in  the  course  of  examination  or 
treatment,  and  to  any  room  used  for  storage 
of  combustible  anesthetic  or  disinfecting 
agents. 

111.80-20(b)  General  requirements.  The 
electrical  installations  and  electrical  equip- 
ment in  anesthetizing  locations  and  in  stor- 
age locations  for  combustible  anesthetic  or 
disinfecting  agents  shall  comply  with  "Code 
for  Use  of  Flammable  Anesthetics  (Safe 
Practice  for  Hospital  Operating  Rooms)" 
published  by  National  Fire  Protection  Asso- 
ciation. The  requirements  of  "Class  I,  Group 
0,  Division  1  locations  of  Article  500  of  the 
National  Electrical  Code"  as  referred  to  in 
"Code  for  Use  of  Flammable  Anesthetics  (Safe 
Practice    for    Hospital    Operating    Rooms)" 
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shall  be  construed  to  mean  the  requirements 
for  class  I,  group  C  locations  covered  in  sec- 
tion 111.80-5. 

1 1 1 .80-25      Locations  where  gasoline  or  other 
highly  volatile  motor  fuel  is  car- 
ried in  vehicles 
1 1 1 .80-25(a)     Application.  The  provisions 
of  this  section  are  applicable  to  spaces  which 
are  "specially  suitable  for  vehicles"  as  de- 
fined in  sections  70.10-44  and  90.10-38  of 
this    chapter.    Electrical    requirements    for 
spaces  other  than  those  "specially  suitable 
for  vehicles"  are  contained  in  section  146.27- 
30  of  this  chapter. 

1 1 1 .80-25(b)  General  requirements.  Elec- 
trical equipment  which  tends  to  produce  arcs 
or  sparks,  such  as  cutouts,  switches,  recep- 
tacles, lampholders,  generators,  motors,  or 
other  equipment  having  make-or-break  or 
sliding  contacts,  when  installed  within  18 
inches  of  the  deck,  shall  be  of  a  type  ap- 
proved for  class  I,  group  D  locations,  in  ac- 
cordance with  section  111.80-5(b).  Electrical 
equipment  installed  at  or  over  18  inches 
above  the  deck  shall  be  of  the  totally  en- 
closed type  or  dripproof  protected  equipment 
provided  with  suitable  guards  or  screens  to 
prevent  escape  of  sparks  or  hot  metal  par- 
ticles. 

111.80—30      Motion   picture   projection   rooms 
and  projection  equipment 
111.80-30(a)      General 

111.80-30(a)(l)  Professional  type 
projectors.  The  professional  type  of  projec- 
tors shall  be  located  in  a  projector  room. 
Such  rooms  shall  not  be  considered  as  a  haz- 
ardous location  as  defined  in  section  111.80-5. 
(The  professional  projector  employs  a  35-mil- 
limeter film  which  is  V^  inches  wide  and  has 
on  each  edge  5.4  perforations  per  inch.) 

111.80-30(a)(2)  Nonprofessional  type 
projectors.  Projectors  of  the  nonprofessional 
or  miniature  type  may  be  operated  without  a 
projection  room. 

111.80-30(a)(3)  Film.  Only  acetate  or 
slow-burning  film  may  be  used.  Nitrocellulose 
film  is  specifically  prohibited. 

Ill  .80— 30(b)      Equipment  and  projectors  of 
the  professional  type 

111.80-30(b)(l)  Motor-driven  projec- 
tors. Motor-driven  projectors  shall  be  ap- 
proved for  the  purpose  as  an  assembly  or 
shall  comply  with  all  the  conditions  contained 
in  this  subparagraph. 

111.80-30(b)(l)(i)     An     approved 
projector  shall  be  used. 


111.80-30(b)(l)(ii)  An  approved 
projector  lamp  shall  be  used. 

111.80-30(b)(l)(iii)  Motors  shall  be 
so  designed  or  guarded  as  to  prevent  ignition 
of  film  by  sparks  or  arcs. 

111.80-30(b)(l)(iv)  Projectors 
shall  be  in  the  charge  of  a  qualified  person. 

111.80-30(b)(2)  Conductor  size.  Con- 
ductors supplying  outlets  for  projectors  of 
the  professional  type  shall  not  be  smaller 
than  No.  8  AWG,  and  shall  be  of  sufficient 
size  for  the  projector  employed. 

111.80-30(b)(3)  Conductor  insulation. 
Conductors  having  a  maximum  operating 
temperature  of  200°  C.  shall  be  used  on  all 
lamps  or  other  equipment  when  the  ambient 
temperature  at  the  conductors  as  installed 
will  exceed  50°  C. 

111.80-30(b)(4)  Flexible  cords.  Cords 
approved  for  hard  service  shall  be  used  on 
portable  equipment. 

111.80-30(b)(5)  Lamp  guards.  Incan- 
descent lamps  in  projector  rooms  shall  be 
provided  with  guards  unless  otherwise  pro- 
tected by  noncombustible  shades  or  other  en- 
closures. 

111.80-30(b)(6)  Location  of  equip- 
ment. Motor-generator  sets,  transformers, 
rectifiers,  rheostats,  and  similar  equipment 
for  the  supply  or  control  of  current  to  arc 
lamps  on  projectors  shall,  if  practicable,  be 
located  in  separate  rooms.  If  placed  in  the 
projector  room,  they  shall  be  so  located  or 
guarded  that  arcs  or  sparks  cannot  come  in 
contact  with  film.  Motor-generator  sets  shall 
have  the  commutator  end  or  ends  totally  en- 
closed. 

111.80-30(b)(7)  Equipment  prohib- 
ited. No  switches,  overcurrent  devices,  or 
other  equipment,  not  normally  required  or 
used  for  projectors,  sound  reproduction,  flood, 
or  other  special  effect  lamps  or  other  equip- 
ment, shall  be  installed  in  projector  rooms, 
except  remote-control  switches  for  control  of 
auditorium  lights. 

111.80-30(c)  Construction  of  equipment 
and  projectors  of  the  profes- 
sional type 

111.80-30(c)(l)  Projectors  and  en- 
closures for  ai'c  or  incandescent  lamps  and 
associated  equipment  shall  be  of  a  type  listed 
as  approved  by  Underwriters'  Laboratories, 
Inc. 

111.80—35      Electric     elevators     and     dumb- 
waiters. 
111.80-35(0)     Application.    The    require- 
ments of  this  section  are  applicable  to  elec- 
tric elevators  and  dumbwaiters. 
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ni.80-35(b)      General   requirements.   The 

electrical  control  and  interlock  circuits  of  ele- 
vators and  dumbwaiters  shall  be  in  accord- 
ance with  American  Standards  Association 
Safety  Code  for  Elevators,  Dumbwaiters,  and 
Escalators.  The  construction  of  control 
switches  shall  conform  with  the  requirements 
of  Underwriters'  Laboratories,  Inc.,  "Stand- 
ard for  Elevator  Electric  Contacts  and  Ele- 
vator Hoistway  Door  Interlocks." 

111.80-40  Submersible  motor-driven  bilge 
pumps 
111.80-40(a)  Application.  The  require- 
ments of  this  section  are  applicable  to  sub- 
mersible motor-driven  bilge  pumps  required 
on  certain  vessels  by  section  56.50-55  of  this 
chapter. 

1 1 1 .80-40(b)      General  requirements 

111.80-40(b)(l)  The  electric  motor 
driving  the  submersible  bilge  pump  shall  be 
installed  in  an  open  end  air  bell  of  rugged 
construction  and  of  such  proportions  that 
flooding  of  the  compartment,  in  which  it  is 
located,  to  the  bulkhead  deck  will  not  cause 
water  to  enter  the  motor. 

111.80-40(b)(2)  The  motor  may  be  of 
the  open  type  provided  it  is  protected  against 
splashing  water  from  the  bottom. 

111.80-40(b)(3)  Cables  to  the  motor 
shall  enter  through  the  open  bottom  of  the 
air  bell. 

111.80-40(b)(4)  The  motor  shall  be 
capable  of  continuous  operation  at  rated  load 
under  any  condition,  dry  or  with  water  in 
air  bell  at  any  level  up  to  maximum. 

111.80-40(b)(5)  The  motor  controller 
shall  be  located  above  the  bulkhead  deck  with 
a  master  switch  at  the  controller  and  a  master 
switch  at  the  motor.  The  master  switch  at  the 
motor  shall  be  connected  in  such  a  manner 
that  it  will  be  completely  disconnected  from 
the  circuit  when  the  motor  is  started  or 
stopped  from  the  remote  master  switch. 

111.80-40(b)(6)  The  motor  shall  be 
energized  from  the  final  source  of  emergency 
lighting  and  power. 

111.80—45  Electric  power-operated  water- 
tight door  systems 

1 1 1 .80-45(a)  Application.  The  provisions 
of  this  section  are  applicable  to  electric  pow- 
er-operated watertight  door  systems  required 
by  subpart  73.35  of  this  chapter,  except  that 
only  paragraph  (g)  of  this  section  shall  be  ap- 
plicable to  installations  contracted  for  prior 
to  November  19,  1952. 

111.80-45(b)  General  requirements.  The 
watertight  door  operating  system  shall  com- 


ply  with  the   specification   requirements  of 
subpart  163.001  of  this  chapter. 

111.80-45(c)  Power  supply.  The  power 
supply  to  power-operated  watertight  door 
systems  shall  comply  with  the  applicable  re- 
quirements contained  in  this  paragraph. 

111.80-45(c)(l)  The  source  of  power 
for  electric  motor-driven  door  operators  shall 
be  the  sources  of  the  emergency  lighting  and 
power  system  as  required  by  subpart  112.15 
of  this  chapter. 

111.80-45(c)(2)  If  the  peak  current 
resulting  from  the  simultaneous  starting  of 
all  doors  is  too  great  for  the  temporary  or 
final  source  of  supply,  the  control  shall  be  so 
arranged  that  when  the  central  master  switch 
is  put  to  "close"  the  doors  will  start  to  close 
serially  at  intervals  or  not  more  than  3  sec- 
onds, preference  being  given  to  the  doors 
starting  with  those  in  the  lowest  part  of  the 
vessel.  The  total  time  for  all  doors  to  be 
closed  shall  not  exceed  60  seconds. 

111.80-45(c)(3)  The  power  supply  for 
hydraulically  operated  watertight  door  sys- 
tems employing  a  hydraulic  system  common 
to  more  than  one  watertight  door  shall  be  an 
accumulator  tank  of  sufficient  capacity  to 
open  all  doors  twice  and  to  close  all  doors 
three  times,  and  one  or  more  motor-driven 
hydraulic  pumps  capable  of  being  operated 
from  the  final  source  of  the  emergency  light- 
ing and  power  system. 

111.80-45(c)(3)(i)  The  motor-driven 
hydraulic  pumps  automatically  shall  main- 
tain the  accumulator  tank  pressure  within 
the  design  limits,  and  shall  be  located  and 
controlled  from  above  the  bulkhead  deck. 

111.80-45(c)(3)(ii)  The  accumulator 
tank  capacity  required  by  subdivision  (i)  of 
this  subparagraph  shall  be  available  when 
the  accumulator  tank  pressure  is  at  the  auto- 
matic pump  "cut-in"  pressure. 

111.80-45(c)(4)  The  source  of  power 
for  hydraulically  operated  watertight  door 
systems  employing  an  independent  hydraulic 
system  for  each  door  operator  shall  be  as  re- 
quired by  subparagraphs  (1)  and  (2)  of  this 
paragraph. 

111.80-45(c)(5)  The  power  supply  for 
other  types  of  watertight  door  operators  shall 
be  as  approved  by  the  Commandant. 

1 1 1 .80-45(d)  Distribution.  Distribution  of 
electric  power  to  the  watertight  door  opera- 
tors shall  comply  with  the  following: 

111.80-45(d)(l)  Distribution  panel- 
boards  used  in  connection  with  watertight 
door  systems  shall  be  located  above  the  bulk- 
head deck  and  shall  be  provided  with  means 
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for  locking  to  prevent  unauthorized  access  to 
the  switching  devices  or  fuses. 

111.80-45(d)(2)  Feeders  supplying 
several  watertight  door  operators  shall  be  lo- 
cated above  the  bulkhead  deck. 

111.80-45(d)(3)  A  separate  branch 
circuit  shall  be  provided  for  each  watertight 
door  operator. 

111.80-45(e)  Overcurrent  protection. 
Overcurrent  devices  employed  in  watertight 
door  system  feeders  and  branch  circuits  shall 
be  arranged  to  isolate  a  fault  with  as  little 
disruption  of  the  system  as  possible.  The  re- 
lationship between  loads  and  rating  or  set- 
ting of  overcurrent  devices  shall  comply  with 
the  following: 

111.80-45(e)(l)  The  rating  or  setting 
of  each  feeder  overcurrent  device  shall  be  not 
less  than  200  percent  of  its  maximum  load. 

111.80-45(e)(2)  The  rating  or  setting 
of  a  branch  circuit  overcurrent  device  shall 
be  not  more  than  25  percent  of  that  of  the 
feeder  overcurrent  device. 

m.80-45(f)  Cable.  All  cable  used  in 
connection  with  watertight  door  system 
feeder  circuits  or  branch  circuits  shall  be 
leaded  and  armored,  impervious  sheathed 
and  armored,  or  mineral-insulated,  metal 
sheathed. 

111.80-45(g)      Existing  vessels 

111.80-45(g)(l)  Existing  arrange- 
ments, materials,  and  facilities  previously 
approved  but  not  meeting  the  applicable  spe- 
cifications or  requirements  set  forth  in  para- 
graphs (b)  through  (f)  of  this  section  may  be 
continued  in  service  so  long  as  they  are  main- 
tained in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection.  Mi- 
nor repairs  and  minor  alterations  may  be 
made  to  the  same  standards  as  the  original 
installation  provided  that  in  no  case  will  a 
greater  departure  from  the  standards  of 
paragraphs  (b)  through  (f)  of  this  section  be 
permitted  than  presently  exist. 

111.80-45(g)(2)  All  new  installations 
or  major  replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for  ves- 
sels contracted  for  on  or  after  November  19, 
1952. 

111.80—50  Firescreen  door  holding  and  re- 
lease systems 
ni.80-50(a)  Application.  When  an  elec- 
tric firescreen  door  holding  and  release  sys- 
tem is  installed  in  compliance  with  the  re- 
quirements of  section  72.05-25(b)(9)  of  this 
chapter,  the  provisions  of  this  section  with 
the  exception  of  paragraph  (e)  shall  apply  to 
all  installations  contracted  for  on  or  after 


November  19,  1952.  Installations  contracted 
for  prior  to  November  19,  1952,  shall  meet 
the  requirements  of  paragraph  (e)  of  this  sec- 
tion. 

1 1 1 .80-50(b)      Definitions 

111.80-50(b)(l)  The  term  "firescreen 
door"  will  be  used  in  this  section  to  designate 
any  self-closing  door  required  to  comply  with 
subparagraph  72.05-25(b)(9)  of  this  chapter. 

111.80-50(b)(2)  The  term  "firescreen 
holding  device"  will  be  used  in  this  section  to 
designate  any  device  designed  and  installed 
for  the  purpose  of  holding  open  a  firescreen 
door. 

111.80-50(b)(3)  The  term  "local  con- 
trol station"  will  be  used  in  this  section  to 
designate  any  manually  operated  device  in- 
stalled adjacent  to  a  firescreen  door  for  the 
purpose  of  releasing  the  door  so  that  the  fire- 
screen door  self-closing  mechanism  may 
close  the  door. 

111.80-50(b)(4)  The  term  "central 
control  station"  will  be  used  in  this  section  to 
designate  any  manually  operated  device  in- 
stalled to  release  the  firescreen  doors  from 
the  wheelhouse  or  fire  control  room. 

1 1 1 .80-50(c)      General 

111.80-50(c){l)  The  firescreen  door 
holding  and  release  system  requirements 
contained  in  this  section  presuppose  that  the 
firescreen  doors  will  be  held  open  by  electro- 
magnets, door  release  being  effected  by  de- 
energizing  the  electromagnets. 

111.80-50(c)(2)  The  Commandant 
may  accept  any  other  means  for  firescreen 
door  holding  and  releasing  not  less  effective 
than  the  electromagnetic  type  covered  by  this 
section. 

Ill  .80-50(d)      General  requirements 

111.80-50(d)(l)  The  firescreen  door 
holding  and  release  system  shall  consist  of 
an  electromagnet  for  each  firescreen  door,  a 
self-alining  armature  plate  on  each  door  to 
be  seized  and  held  by  the  electromagnet  when 
the  firescreen  door  is  fully  open,  a  control 
station  switch  located  adjacent  to  the  door  to 
interrupt  the  supply  potential  to  the  electro- 
magnet, and  a  central  control  located  in  the 
wheelhouse  or  fire  control  room  to  interrupt 
remotely  potential  to  all  holding  magnets. 

111.80-50(d)(2)  The  firescreen  door 
holding  circuit  shall  be  arranged  so  that  loss 
of  potential  from  any  cause  will  release  the 
doors,  except  that  momentary  interruptions 
of  the  circuit  that  may  result  from  the  oper- 
ation of  automatic  bus-transfer  devices  in 
connection  with  the  emergency  lighting  and 
power  system,  will  not  release  the  doors. 
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111.80-50(d)(3)  The  central  control 
station  shall  consist  of  an  enclosed  switch, 
circuit  breaker,  or  magnetic  contactor  of  am- 
ple rating  to  interrupt  the  connected  load. 
The  switching  unit  shall  be  externally  op- 
erative and  maintaining  in  both  the  "hold 
doors"  and  "release  doors"  positions. 

111.80-50(d)(4)  The  local  control  sta- 
tion shall  consist  of  an  enclosed  externally 
operative  fused  switch  having  a  rating  of  not 
less  than  10-T  amperes,  125  volts,  and  may 
be  either  the  momentary  contact  type  or  the 
maintaining  contact  type.  A  single  door  hold- 
ing-magnet shall  be  connected  to  the  fuse  end 
of  this  local  control  station.  Where  several 
doors  are  in  close  proximity  to  each  other,  a 
single  local  control  station  switch  of  ample 
rating  may  be  used  to  release  simultaneously 
these  several  doors. 

111.80-50(d)(5)  A  door-holding  elec- 
tromagnet shall  be  designed  for  a  nominal 
pull  of  approximately  200  pounds.  When  the 
arrangement  of  the  electrical  supply  involves 
transfer  relays  to  transfer  the  supply  from  a 
normal  to  a  temporary  source,  a  door-holding 
electromagnet  shall  be  designed  so  that,  with 
a  pull  on  the  armature  of  110  pounds,  the 
armature  will  be  held  in  the  sealed  position 
for  approximately  one-fourth  second  after 
the  circuit  to  the  electromagnet  is  opened. 
The  electromagnet  shall  be  designed  for  con- 
tinuous duty  in  an  ambient  temperature  of 
50°  C.  with  a  temperature  rise  by  thermom- 
eter measurement  of  not  more  than  55°  C.  for 
Class  A  insulation  nor  more  than  75°  C.  for 
Class  B  insulation.  The  electromagnet  coil 
shall  be  vacuum  impregnated  and  the  magnet 
enclosure  shall  be  either  dripproof  or  water- 
tight as  required  by  location. 

111.80-50(d)(6)  The  source  of  power 
for  the  firescreen  door  holding  and  release 
system  shall  be  the  source  of  the  emergency 
lighting  and  power  system  as  required  by 
Subpart  112.15  of  this  subchapter. 

111.80-50(d)(7)  On  large  vessels, 
where  the  closing  of  all  firescreen  doors  si- 
multaneously would  seriously  interfere  with 
firefighting  operations  or  with  the  evacua- 
tion of  passengers,  it  is  recommended  that 
the  firescreen  door  release  system  be  subdi- 
vided into  several  circuits.  The  circuits  shall 
be  arranged  so  that  it  will  be  possible  to  iso- 
late any  compartment  in  which  a  fire  is  re- 
ported by  a  sufficient  number  of  closed  fire- 
screen doors  effectively  to  stop  all  draft  to 
the  fire  area.  An  effective  draft  stop  will  en- 
tail  closing : 

111.80-50(d)(7)(i)      All      firescreen 
doors  in  the  area  between  the  main  vertical 


zone  bulkheads  immediately  forward  and  aft 
of  the  fire  area; 

111.80-50(d)(7)(ii)  All  firescreen 
doors  in  the  main  vertical  zone  bulkheads 
immediately  forward  and  aft  of  the  fire  area ; 
and, 

111.80-50(d)(7)(iii)  All  firescreen 
doors  in  the  next  adjacent  main  vertical 
zones,  forward  and  aft  of  the  fire  area.  The 
firescreen  door  tripping  arrangement  shall 
be  specifically  approved  for  each  vessel. 

1 1 1 .80-50(e)  Existing  vessels.  Firescreen 
door  holding  and  release  systems  on  vessels 
contracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirement  covered  in  this 
paragraph. 

111.80-50(e)(l)  Existing  arrange- 
ments, materials,  and  facilities  previously  ap- 
proved will  be  considered  satisfactory  so 
long  as  they  are  maintained  in  good  condi- 
tion to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  repairs 
and  minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installation. 

111.80-50(e)(2)  All  new  installations 
or  major  replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for  ves- 
sels contracted  for  on  or  after  November  19, 
1952. 

111.80-55     Electric  power-operateci  lifeboat 
winches. 

1 1 1 .80-55(a)  Application.  The  provisions 
of  this  section,  with  the  exception  of  para- 
graph (h)  of  this  section  shall  apply  to  all 
vessels  contracted  for  on  or  after  November 
19,  1952.  The  provisions  of  paragraph  (h)  of 
this  section  shall  apply  to  all  vessels  con- 
tracted for  prior  to  November  19,  1952. 

1 1 1 .80-55{b)  General.  The  provisions  of 
this  section  supplement  the  requirements  of 
Section  33.10-5  and  Subparts  75.30,  94.35, 
and  160.015  of  this  chapter. 

111.80-55(c)      General    construction    re- 
quirements 

111.80-55(c)(l)  Control  and  power 
circuit  switches  and  motor  controllers  in- 
stalled in  conjunction  with  lifeboat  winches 
shall  be  specifically  approved  for  use  with  life 
boat  winches. 

111.80-55(c)(2)  Switches  and  motor 
controllers  shall  be  of  a  design  not  likely  to  be 
adversely  affected  by  corrosion  of  the  working 
parts.  Particular  attention  shall  be  given  to 
hinged  parts  of  contactors  and  relays.  Struc- 
tural parts,  such  as  the  enclosing  cases,  if  not 
constructed  of  corrosion-resistant  materials, 
shall  be  given  a  durable  corrosion-resistant 
finish. 
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111.80-55(c)(3)  Insulating  materials 
shall  be  limited  to  those  which  exhibit  the 
lowest  relative  water  absorption  and/or  the 
least  effect  of  such  water  absorption  upon  the 
dielectric  properties  consistent  with  the  other 
necessary  characteristics. 

111.80-55(c)(4)  Where  gaskets  are 
used  to  provide  a  water  seal  between  parts  of 
an  assembly,  the  gasket  shall  be  secured  in 
place  in  such  a  manner  as  to  prevent  its  fall- 
ing out  or  becoming  loose  when  the  unit  is 
disassembled. 

111.80-55(c)(5)  Holes  in  the  walls  of 
equipment  housings  for  the  purpose  of  pro- 
viding means  for  the  attachment  of  parts  on 
the  interior  thereof,  or  for  securing  covers 
and  the  like,  shall  not  penetrate  the  total 
thickness  of  the  housing  wall. 

111.80-55(c)(6)  Totally  enclosed 
units  shall  be  provided  with  a  suitable  valve, 
or  with  at  least  one  hole  closed  by  a  14,-inch 
pipe  plug,  for  draining  condensed  moisture. 
The  valve  or  hole  shall  be  located  at  the  bot- 
tom, or  as  near  the  bottom  as  practicable,  of 
the  enclosure  in  order  that  it  may  drain  the 
enclosure  satisfactorily. 

111.80-55(c)(7)  Main  line  emergency 
disconnect  switches,  when  installed  in  a  loca- 
tion accessible  to  passengers,  shall  be  pro- 
vided with  means  whereby  the  switch  can  be 
locked  in  the  open-circuit  position  by  means 
of  a  padlock  or  the  equivalent.  The  switch 
shall  have  no  provisions  for  locking  in  the 
closed-circuit  position. 

1 1 1 .80-55(d)      Detail   construction   require- 
ments 

111.80-55(d)(l)  Enclosures.  Each  en- 
closure for  motor  controller  and  switching 
devices,  when  installed  in  locations  exposed 
to  the  weather,  shall  be  watertight. 

Table  111.80-55  (d)  (2)- — Minimum  Spacing  in  inches 


Potential  involved  in  volts 


Location 


0-150 


151-300  301-600 


Between  any  unin- 
sulated live  part 
and  an  uninsu- 
lated live  part  of 
opposite  polarity 
an  uninsulated 
grounded  part 
other  than  the  en- 
closure or  an  ex- 
posed metal  part. 

Between  any  unin- 
sulated live  part 
and  the  walls  of  a 
metal  enclosure, 
including  fittings 
for  cable  entrance. 


Through  air 


Over  surface  V2- 


%_ 
% 


Through  air  V2- 


Over  surface  %- 


/2 


111.80-55(d)(2)  Electrical  clearances. 
The  minimum  creepage  and  air  clearance  dis- 
tance between  live  parts  of  different  polarity 
of  motor  controllers,  master  switches,  and 
control  circuit  limit  switches  shall  be  not  less 
than  the  values  shown  in  Table  111.80-55(d) 
(2).  It  is  desirable  to  exceed  these  values 
where  possible.  The  electrical  clearances  for 
power  circuit  limit  switches  and  main  line 
emergency  disconnect  switches  shall  be  not 
less  than  the  general  requirements  for  such 
devices  given  in  this  part. 

111.80-55(d)(3)  Motors.  Motors  shall 
be  of  waterproof  construction  in  accordance 
with  the  general  requirements  of  this  part. 

in.80-55(e)      Wiring     of     lifeboat    winch 
components 

111.80-55(e)(l)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit  is  lo- 
cated adjacent  to  the  winch,  the  main  line 
emergency  switch  shall  disconnect  all  parts 
of  the  lifeboat  winch  power  unit,  including 
the  motor  controller  and  limit  switches,  from 
all  sources  of  potential.  Any  other  power  cir- 
cuit switches  employed  shall  be  connected  in 
series  with  the  main  line  emergency  switch 
and  ahead  of  the  motor  controller.  The  main 
line  emergency  switch  shall  serve  as  the  mo- 
tor and  controller  disconnect  required  by  the 
general  requirements  of  this  part,  and  shall 
have  a  horsepower  rating  not  less  than  that 
of  the  winch  motor. 

111.80-55(e)(2)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit  is  re- 
motely located  with  relation  to  the  winch,  a 
switch  shall  be  provided  at  the  controller  ar- 
ranged to  disconnect  the  entire  winch  electri- 
cal installation  from  all  sources  of  potential. 
In  such  cases,  the  main  line  emergency  switch 
shall  be  connected  in  series  with  this  circuit 
disconnect  switch  and  ahead  of  the  power 
circuit  limit  switches,  when  employed,  and 
ahead  of  the  motor  controller. 

111.80-55(e)(3)  Davit  arm  limit 
switches  whether  connected  in  the  power  cir- 
cuit or  in  the  control  circuit,  shall  disconnect 
all  ungrounded  conductors  of  the  circuit  con- 
trolled. 

111.80-55(e)(4)  Where  one  motor  is 
used  with  two  winches,  a  main  line  emer- 
gency switch,  a  clutch  interlock  switch,  and  a 
master  switch  shall  be  provided  for  each 
winch,  except  that  a  single  main  line  emer- 
gency switch  located  in  accordance  with  sub- 
paragraph (5)  of  this  paragraph  with  respect 
to  both  winches  will  be  accepted.  The  main 
line  emergency  switches  shall  be  connected  in 
series  ahead  of  the  motor  controller.  The  mas- 
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ter  switches  shall  be  connected  in  parallel  and 
each  in  series  with  the  corresponding  clutch 
interlock  switch  for  that  winch.  The  clutch 
interlock  switches  shall  open  the  circuit  to  its 
master  switch  except  when  the  power  unit  is 
clutched  to  the  associated  winch.  Means  shall 
be  provided  to  prevent  the  power  unit  from 
being  clutched  to  both  winches  simultane- 
ously. 

111.80-55(e)(5)  Typical  lifeboat 
winch  wiring  diagrams  and  arrangement 
drawings  are  shown  on  Figures  111.80-55(e) 
(5)(i)  through  111.80-55(e)(5)(iv),  the  ar- 
rangement of  the  equipment  shown  being  di- 
agrammatical.   (The    fact    that    some    show 


direct-current  motors  and  some  show  alter- 
nating-current motors  has  no  particular  sig- 
nificance.) In  actual  installations  the  main 
line  emergency  disconnect  switch  shall  be  so 
located  as  to  be  adjacent  to  the  master  switch, 
within  reach  of  the  winch  operator,  in  a  posi- 
tion accessible  to  the  person  in  charge  of  the 
boat  stowage,  and  in  a  position,  for  gravity 
davit  installations,  from  which  the  move- 
ment of  both  davit  arms  can  be  observed  as 
they  approach  the  final  stowed  position.  Spe- 
cial consideration  will  be  given  to  other  ar- 
rangements where  complete  compliance  with 
these  location  requirements  cannot  be  met. 


tviuL  BJaastAKt  wisiiic  ducsaii  tSB  meugeiidit  pum  of  gbavqt  davit  tm  bom  vtdicb  ai?LOiriNG  codble-pole  lhox  smcss  im  ua  lub  assDicr 

sirrtcB  m  acccklauce  wtib  subpart  i60.013.  ssbchaptei  « 


lUni  Lire  KKEKEBCY  DISCOHKECT  SWITCH 

nth  •xtenul  operating  huidle  and  bavln^  hor««pow9r  ratls^  not  !•■•  ttea 

that  of  motor.     Rai^ulred  by  Sub-paragraph  l£O*01^3Ck)(l}.   ravlfad* 


wmcB  KOTCil. 

.Wlnoh  provided  with  Boohanloal  BMinj  to  diaangaga  tha  taand  erank 

«han  po««r  unit  la  rM&nlng  to  ood^ly  with  Parafii«ph  160«015*3(1}« 


TTFICAI.  lUOHETIC  TWO-STEP  REDtlCES  VOLTAGE  EIISCT-COKHEST  yOtOK  COtlTSOLLER 
With  aliigla  pola  lina  contaotor.     If  notor  ctartar  haa  a  liha  dtaeoimaet 
cwltoh,   tha  awitoh  aball  ba  resoTed  or  panDanantly  looked  In  oloaad 
poaltlon* 

SUIBOLS I ^^/\/^  line  Coataetor  Colli  -pf-   -  Hoimlly  Cloaad  liBllUry  Coitaoti 

-|  |-    — NonMlly  C^an  i.isclllary  Contact}    TC  —  Tina  Delay  Clealnci 

-^ Overload  Relay  Colli  -^pf-    -Overload  Relay  Contaot; 

_Coirtrol  circuit  Fuae  (Required  only  where  branob  olroult 
fuaea  are  rated  over  30  aa^erea.)} 


UASTcS  SWITCH 
Spring  return  to  Qff» 
required  by  para^Ypb 
160.015.3(J). 


LIMIT  SWITCHES 
^Doubl^pola,    required  by 
Sub-paracraph  160.01i»}(l[)(2), 
reviled* 


Ikln  Llia 
QMrganoy  Die- 
eonneot  Switch 

Ikatar  ewltab 


Figure  111.80-55  (e)(5)  (i) 
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tOICAL  EiaONTlBT  WIBIHO  DIAGRAM  ABD  AERAKEMDIT  PLAI  OP  OBAVITY  DAVITS  AND  DUAL  BOAT  ITIBCH  QIPLOTIHO  DOOBLB-POLS  LIMIT  SffTTCHES,   CLOTCH  INTEE1.0CK 
SWnCHBS.  AW  HAH  LUB  BUESSEMCX  EIOTCHES   Dt  ACCOBDAJCS  ITITH  STIBPAET   160.01^,    SUBCaAPTCR  Q 


MAIS  LSre  KKEBCnCT  DISCCnOTGCT  SWTTCHB8 
With  ncteroftl  operating  huidl*  aikl  faaTing 
horispovar  rfttl&g  Dot  !•••  th*ii  that  of 

Bwquirml  by  Sub-para gnph   l6O.015-5(k){l) 
ravlavd*     In  ■<»»  oa«9«  ons  baIii  lio* 
•narganoy  dlaoonnaot  awltoh  sAy  ba  looat*4 
to  ••IT*  both  vinctiaa* 


MPtRT  Cgfttfgi 


Pack  gouaa  Sl^t 


DDAL  wncS  HOrCR 

ohai  provldad  with  maohanlcal  aaanj  to  dltaoeac*  tha  hand  ei%tk»  wban  Xt»  povvT 
nolt  la  running  to  ooiply  with  parmgraph  160.01^5(1). 

TTPZCAL  HAOflETIC  TW0-STS3>  REDDCED  VOLIACB  DIfiSCT-CDRKfifT  MOTCIt  COHTROLLER 
nth  Doubla-pola  lln*  contaotor- 

$UBClL8i       -^\/-    -And        -^\^ -Una  Contactor  Coll«i        -\\~    -Normlly  Opra  Contmatt 

*^/-     and         A^  -Aooalaratlng  Contacrtor  Collij        -^    -lonally  Closed  Contavif 


TO     — Tiaa  DaUy  CloaUgi         TO     -Tlaa  Dalay  Opanlngt 
|p  -cootrol  ClroBlt  Puia]    ^         [--Ba<l«tor» 


ApL 


-y\p-  -  Onrl<»d  RaUy  CoU| 


^  LIMIT  SWITCBXS 

^Doubla-pola.   raqulrad  by  Sub-{iaracr*{>h  l60«013-7(k)(2], 
Kigbt  Band  Darlt. 


t>ft  Band 
Rlnoh 


NA^^Awd 


SlCtit  Bud 
■In  oh 


U cLorca  iniuoci  <nica 


cuncB  mtsLocc  ewncsca 

Vlooh  la  di«*ng«g*d  and  olutcb  Lnt4rlo«k 
■wltob  ooatAot*  ftr*  ofa  1&  *Out"  position 
of  olutoh  liaadloo*     Both  olutoh  haodloo  ^/ 
b*  "Out*  »t  tho  tarn*  tlaa.     CkOy  on*  elotob 
•y  )>•  'In*  at  tho  UM  tlata 


iiiSTn  iwnoB 

Sprinf  r«tum  to  oiTt  r*^ttlr«A  by  pancntp^  16o*01^3(J)»  r«Ti««d« 

Slfht  Bud  D«Tlt 


Figure  111.80-55  (e)  (5)  (ii) 
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TfflUL  namiiikitr  viriiio  cucrau  um  uuiaiiceiieiit  pus  or  Giuvnr  datii  ui  suit  iniicH  amoma  poked  likit  simcBEs  ua>  caaitm  staxm  in>  luii  un 

EVEKEKCT  DISCONI^ECT  SWITCH  IK  ACCQSSAJICE  HUB  SUBPART  IM.OIJ,  SUBCBlFTEa  « 

pons  SUPPLY 
VF^**  Alt«raAtijic-Curr«nt 


tVIUL  FUU.  TOUISE  lOCIIEIIC  UTQIlUIItE-CHRZir  VOTOR  CONTROUZS 

nth  Bftiii  llD«  •aargenoy  dl«oonBe«t  fwltob  h»Tll(  kor««pov«r  r*tljl(  BC^  l«tt  tlMA 

that  of  BOtor  uid  with  ■rtoroal  op«ntlng  hftndl*. 

B«<iulre<l  by  Sub-p&ragnph  160t01^3(k)(l),   r«Tli«d« 


SaiBOLSt 
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WINCH  UOTOR 
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pov*r  unit  ii  runoiiic  to  ccaqtly  with  Pumgraph  loO*01^J{l) 
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lU5TSt  SWITCB 
.  Spring  R*tum  to  CTP* 
Required  by  Pftrft^rtpb  16O.015-3(j)* 
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SCUOl&IIC  CiK£*LU^E  DUCRAU 
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Disconnect 
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Figure  111.80-55 (e)  (5)  (iii) 
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tVlUl  ELailiNTifir  WIKIR)  DUCRAV  ANC  JJUUlBEIClir  PUH  OP  OUTITT  UVR  ilD  BQtl  WIKCB  CMPLOTINO  UIS  LIKE  BdCSKI  SinCB  JJO  PCKEII  LOUT  SlITCBEa 

in  lOCOSSAHCE  WOI  SUIPlSt  160.01^,    SHECUATIEI!  4 
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-\^-±~t 
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L--J 
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Bxiulnd  by  Sul>-F«ni(nph  I60.01^;(k)(l),  r>Tln4< 


pomn  unn  switce 
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>^       Ifo.       _ 
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WIKCH  HOTCR 
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U  ninulof  tv;  coB^ly  with  Pftn^rtph  X60*01&-^{1)* 


yotor  Controller 


SCHQUTIC  (WB-LtVE  DUCRAU 


Figure  111.80-55(e) (5)  (iv) 


(89) 


§  m  .80-55(f) 


ELECTRICAL  ENGINEERING 


111.80— 55(f)  Procedure  for  approval  of 
lifeboat  winch  electrical  in- 
stallations and  equipment 

111.80-55(f)  (1)  Switches.  Manu- 
facturers of  master  switches,  limit  switches, 
and  main  line  emergency  disconnect  switches 
desiring  to  qualify  their  products  for  use  in 
connection  with  lifeboat  winch  installations 
shall  submit  for  review  detail  assembly 
drawings  of  the  unit,  identifying  each  part 
used  in  the  assembly  and  the  material  spec- 
ification, including  finish,  if  any,  of  each 
part.  After  the  detail  assembly  drawings 
have  been  reviewed  sample  units  may  be  re- 
quested for  testing.  Units  found  to  comply 
with  the  requirements  of  this  section  will  be 
listed  by  the  Coast  Guard  as  being  satisfac- 
tory for  use  as  lifeboat  winch  auxiliary 
equipment. 

111.80-55(f)(2)  Motor  controllers. 
Manufacturers  of  motor  controllers  desiring 
to  qualify  their  products  for  use  in  conjunc- 
tion with  lifeboat  winch  installations  shall 
submit  for  review  detail  assembly  drawings 
and  material  lists  of  the  enclosing  cases  to  be 
furnished,  and  detail  assembly  drawings  and 
material  lists  and/or  samples  of  contactors, 
relays,  resistors,  and  other  motor-controller 
components  to  be  employed.  For  each  instal- 
lation of  lifeboat  winch  motor  controllers 
there  shall  be  submitted  for  approval  a  draw- 
ing showing  the  enclosure  outline,  front  view 
assembly,  wiring  diagram,  and  material  list, 
together  with  the  name  or  other  identifica- 
tion of  the  vessel  on  which  the  motor  con- 
trollers will  be  installed.  No  general  approval 
of  motor  controllers  will  be  given. 

111.80-55(f)(3)  Motors.  For  each 
installation  of  lifeboat  winch  motors,  man- 
ufacturers outline  drawings  giving  name- 
plate  data  and  degree  of  enclosure  shall  be 
submitted,  together  with  the  name  or  other 
identification  of  the  vessel  on  which  the  mo- 
tor will  be  installed.  No  general  approval  of 
motors  will  be  given. 

111.80-55(f)(4)  Shipboard  installa- 
tion drawing.  For  each  shipboard  installa- 
tion of  electric  power-operated  lifeboat 
winches,  an  elementary  wiring  diagram,  and 
isometric  or  deck  wiring  diagram  as  I'e- 
quired  by  Section  111.05-5  shall  be  sub- 
mitted. 

111.80-55(g)  Testing  of  lifeboat  winch 
electrical  equipment.  The  electrical  equipment 
shall  be  given  periodic  inspections  and  tests 
as  required  by  Sections  78.17-55  and  97.15- 
40  of  this  chapter. 


1 1 1 .80-55(h)  Electric  power-operated  life- 
boat winches  for  existing 
vessels 

111.80-55(h)(l)  The  electrical  equip- 
ment installed  in  connection  with  electric 
power-operated  lifeboat  winches  used  with 
gravity  davits  on  passenger  vessels  and  car- 
go vessels  contracted  for  prior  to  November 
19,  1952,  and  on  tank  vessels  contracted  for 
on  or  after  November  19,  1952,  shall  comply 
with  the  requirements  of  paragraph  160.015- 
3(k)  of  this  chapter  and  with  the  wiring 
arrangements  of  paragraph  (e)  of  this  sec- 
tion. 

111.80-55(h)(2)  New  materials  in- 
stalled to  effect  compliance  with  this  para- 
graph shall  comply  with  the  applicable  re- 
quirements of  this  section.  Existing  materials 
continued  in  service  shall  comply  with  the 
requirements  of  this  section  insofar  as  it  is 
reasonable  and  practicable.' 

111.80-55(h)(3)  Modification  of  ex- 
isting lifeboat  winch  electrical  installations 
to  effect  compliance  with  this  paragraph  shall 
have  been  completed  not  later  than  October 
1, 1952. 

111.80-55(h)(4)  The  electrical  equip- 
ment installed  in  connection  with  electric 
power-operated  lifeboat  winches  used  with 
other  than  gravity  davits  on  vessels  con- 
tracted for  prior  to  November  19,  1952, 
previously  approved,  but  not  meeting  the 
applicable  specifications  or  requirements  set 
forth  in  paragraphs  (b)  through  (e)  of  this 
section,  may  be  continued  in  service  so  long 
as  they  are  maintained  in  good  condition  to 
the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and  minor 
alterations  may  be  made  to  the  same  stand- 
ards as  the  original  installation ;  however, 
in  no  case,  will  a  greater  departure  from  the 
standards  of  paragraphs  (b)  through  (e)  of 
this  section  be  permitted  than  presently 
exist.  All  new  installations  or  major  replace- 
ments shall  meet  the  applicable  specifications 
or  requirements  for  new  vessels. 

1 1 1 .80-60      Electric  air  heaters 
111.80-60(a)      Application 

111.80-60(a)(l)  The  provisions  of  this 
section  with  the  exception  of  paragraphs  (c) 
shall  apply  to  all  vessels  contracted  for  on  or 
after  November  19,  1952.  The  provisions  of 
paragraph  (c)  of  this  section  shall  apply  to 
all  vessels  contracted  for  prior  to  November 
19    1952. 

lil.80-60(a)(2)  The  provisions  of 
this  section  are  applicable  to  electrically  ener- 
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gized  units  or  panels,  to  be  employed  in  heat- 
ing a  room  or  compartment  for  the  comfort 
of  the  occupants  thereof.  The  provisions  of 
this  section  are  not  applicable  to  electrically 
energized  units  employed  to  heat  the  air  in 
enclosed  apparatus,  such  as  motors,  con- 
trollers, or  the  like. 

1 1 1 .80-60(b)      General  requirements 

111.80-60(b)(l)  Electric  heaters  shall 
be  so  constructed  that  the  risk  of  fire  is  re- 
duced to  a  minimum.  Unspecified  construc- 
tion and  circuit  details  shall  be  in  accord- 
ance with  Underwriters'  Laboratories,  Inc., 
"Standard  for  Electric  Space-Heating  Equip- 
ment." 

111.80-60(b)(2)  Heaters  shall  be  de- 
signed to  heat  the  surrounding  air  principally 
by  convection.  Heater  elements  shall  be  of 
the  enclosed  type.  The  heater  element  case  or 
jacket  should  be  of  a  corrosion-resistant  ma- 

111.80-60(b)(3)  Heaters  shall  be  pro- 
vided with  a  thermal  cutout  of  the  manually- 
reset  type  that  will  prevent  overheating,  and 
with  a  suitable  regulating  switch. 

111.80-60{b)(4)  Heaters  for  bulkhead 
mounting  shall  have  their  top  slanted  or 
otherwise  designed  to  prevent  hanging  towels 
etc.,  on  the  heaters.  When  heaters  are  of  the 
portable  type,  an  acceptable  clip  or  bracket 
shall  be  fitted  to  hold  the  heater  in  a  fixed 
position. 

111.80-60(b)(5)  The  external  tem- 
perature of  the  heater  enclosing  case  shall 
not  exceed  a  temperature  of  125"C.,  except 
that  the  external  temperature  of  the  enclos- 
ing case  of  flush-mounted  heaters  shall  not 
exceed  a  temperature  of  100°C.  When  heaters 
are  mounted  upon,  or  adjacent  to,  the  deck 
or  bulkhead,  the  construction  of  the  heater 
shall  be  such  that  the  nearest  deck  or  bulk- 
head surface  will  not  exceed  a  temperature 
of  55°C.  For  test  purposes,  an  ambient  tem- 
perature of  25°C.  will  be  used. 

1 1 1 .80-60(c)  Electric  air  heaters  on  vessels 
contracted  for  prior  to  No- 
vember 19,  1952. 

111.80-60(c)(l)  Existing  arrange- 
ments, materials,  and  equipment  previously 
approved  shall  be  considered  satisfactory  so 
long  as  they  are  maintained  in  good  condition 
to  the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and  minor 
alterations  may  be  made  to  the  same  standard 
as  the  original  installation. 

111.80-60(c)(2)  All  new  installations 
or  major  replacements  shall  meet  the  applic- 


able specifications  or  requirements  for  vessels 
contracted  for  on  or  after  November  19, 
1952. 

111.80-65      Electric   cooking   equipment  and 
motor-driven  commissary  equip- 
ment 
1 1 1 .80-65(a)     Application.  The  provisions 
of  this  section  with  the  exception  of  para- 
graph   (d)    shall    apply   to    all    vessels    con- 
tracted for  on  or  after  November  19,  1956. 
The  provisions  of  paragraph  (d)  of  this  sec- 
tion shall  apply  to  all  vessels  contracted  for 
prior  to  November  19,  1956. 

111.80-65(b)      Electric    cooking    equipment 
requirements 

111.80-65(b)(l)  All  equipment  at- 
tachments and  devices  shall  be  of  rugged 
construction  and  so  designed  as  to  permit 
complete  cleaning,  maintenance  and  repair 
with  ease. 

111.80-65(b)(2)  Doors  shall  be  pro- 
vided with  heavy-duty  hinges  and  locking 
devices  to  prevent  accidental  opening  in  a 
heavy  sea. 

111.80-65(b)(3)  Where  necessary  for 
safety  of  personnel,  grab  rails  shall  be  pro- 
vided. Ranges  shall  be  provided  with  sea 
rails  with  adjustable  barriers  to  resist  acci- 
dental cook  pot  movement. 

111.80-65(b)(4)  Means  shall  be  pro- 
vided to  eff"ect  positive  grease  or  fat  collec- 
tion and  to  prevent  spillage  thereof  onto  the 
deck. 

111.80-65(b)(5)  All  equipment  shall 
be  mounted  to  prevent  dislodgment  by  roll 
pnd/or  pitch,  whether  arranged  for  fixed 
wiring  or  for  portable  wiring. 

111.80-65(b)(6)  Each  equipment  unit 
shall  be  provided  with  means  for  disconnect- 
ing it  from  all  circuit  conductors.  The  discon- 
necting means  shall  plainly  indicate  whether 
it  is  in  the  open  or  closed  circuit  position  and 
shall  be  located  in  the  same  compartment 
with,  and  within  sight  of,  its  associated 
equipment.  The  disconnecting  means  may  be 
an  integral  part  of  the  equipment  provided 
this  device  remains  unaff"ected  by  the  heat  of 
the  equipment  of  which  it  is  a  part.  If  the 
disconnecting  means  is  made  part  of  the 
equipment,  it  shall  be  so  located  as  to  be  ac- 
cessible in  the  event  of  a  fire  on  the  cooking 
surfaces. 

111.80-65(b)(7)  Unspecified  construc- 
tion and  circuit  details  shall  be  in  accord- 
ance with  Underwriters'  Laboratories,  Inc., 
"Standard  for  Commercial  Electric  Cooking 
Appliances." 
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1 1 1 .80— 65lc)       Motor-driven       commissary 
equipment  requirements 

111.80-65(c)(l)  All  equipment  shall  be 
rigidly  constructed  and  self-supporting,  and 
shall  be  securely  mounted  whether  arranged 
for  fixed  wiring  or  for  portable  wiring  unless 
such  mounting  would  defeat  the  utility  of  the 
equipment. 

111.80-65(c)(2)  The  enclosures  of 
motors  and  controls  shall  be  either  watertight 
or  totally  enclosed  or  comparable  protection 
provided. 

1 1 1 .80-65(d)      Electric    cooking    equipment 
and    motor-driven    commis- 
sary  equipment   on    vessels 
contracted  for  prior  to   No- 
vember 19,  1956 
111.80-65(d)(l)       Existing     arrange- 
ments, materials,  and  equipment  previously 
approved  shall  be  considered  satisfactory  so 
long  as  they  are  maintained  in  good  condi- 
tion   to   the    satisfaction    of   the    Officer   in 
Charge,    Marine   Inspection.    Minor    repairs 
and  minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installation. 
111.80-65(d)(2)     All  new  installations 
or  major  replacements  shall  meet  the  applic- 
able requirements  for  vessel  contracted  for 
on  or  after  November  19,  1956. 

1 1 1 .80—70      Electric  steering  gear 

ni.80-70{a)  General.  This  section  con- 
tains requirements  for  steering  gear  installa- 
tions where  the  main  or  both  the  main  and 
auxiliary  steering  means  is  electric  power 
driven  and  where  the  steering  control  means 
is  electric  powered.  Where  two  steering  gear 
power  motors  and  two  separate  and  indepen- 
dent means  for  controlling  the  rudder  from 
the  pilothouse  are  provided,  there  will  be 
two  steering  systems  each  consisting  of  a 
power  motor,  control  system,  and  steering 
gear  feeder.  In  general  these  two  systems 
are  to  be  separate  on  a  port  and  starboard 
basis.  For  any  different  arrangement  of  the 
steering  gear  system,  special  consideration 
and  approval  will  be  required  with  the  in- 
tent of  obtaining  a  steering  installation 
which  will  be  equivalent  to  the  one  covered 
in  this  section. 

1 1 1 .80-70(b)  Feeder  circuits.  Electric  and 
electro-hydraulic  steering  gear  shall  be 
served  by  two  feeder  circuits  from  the  ship's 
service  switchboard  except  in  special  cases 
where  the  length  of  circuit  is  very  short. 
One  of  the  circuits  may  be  taken  from 
the  emergency  switchboard  if  the  rating  of 
the  emergency  generator  is  sufficient  to  sup- 
ply the  steering  gear  in  addition  to  the  emer- 


gency loads.  The  circuits  shall  be  separated 
throughout  their  length  as  widely  as  prac- 
ticable. Each  circuit  shall  have  adequate  cur- 
rent carrying  capacity  for  supplying  all  mo- 
tors and  control  equipment  normally  con- 
nected to  it  and  which  operate  simul- 
taneously. 

1 1 1 .80-70(c)      Overcurrent     protection     for 
steering  systems 

111.80-70(c)(l)  Motor  circuits.  Each 
steering  gear  circuit  shall  be  protected  only 
by  a  circuit  breaker  with  instantaneous  trip 
located  on  the  switchboard  from  which  it 
emanates. 

111.80-70(c)(l)(i)  Direct-current 
motors.  For  direct-current  steering  gear  mo- 
tors, each  circuit  breaker  shall  be  of  the 
instantaneous  trip  type  only,  set  to  trip  at 
a  current  of  not  less  than  300  percent  and 
not  greater  than  375  percent  of  the  rated 
full-load  current  of  one  steering  gear  main 
motor. 

111.80-70(c)(l)(ii)  Alternating-cur- 
rent motors.  For  alternating-current  steer- 
ing gear  motors,  each  circuit  breaker  shall  be 
of  the  instantaneous  trip  type  only,  set  to 
trip  at  a  current  of  approximately  175  per- 
cent of  the  locked  rotor  current  of  one  steer- 
ing gear  main  motor. 

111.80-70(c)(l)(iii)  Use  of  fuses. 
On  vessels  of  a  size  that  may  be  steered  by 
hand,  fused  switches  may  be  substituted  for 
the  instantaneous  trip  circuit  breakers  re- 
quired by  this  paragraph  if  the  arrangement 
of  the  steering  gear  is  such  that  it  is  pos- 
sible to  shift  to  hand  steering  without  delay. 

111.80-70(c)(2)  Motors.  Main  steering 
gear  motors  and  motors  associated  with 
steering  control  systems  shall  not  be  pro- 
vided with  a  motor-running  protective  de- 
vice. In  lieu  of  a  motor-running  overcurrent 
protection,  the  motor  starter  shall  be  fitted 
with  a  protective  device  responsive  to  motor 
current,  motor  temperature  or  to  both  cur- 
rent and  temperature  which  will  operate  an 
indicating  light  at  the  propulsion  control  sta- 
tion in  case  of  overload  which  would  cause 
overheating  of  the  motor.  This  device  shall 
follow  as  closely  as  practicable  the  temper- 
ature of  the  motor. 

111.80-70(c)(3)  Control  circuits. 
Short  circuit  protection  only  shall  be  provided 
for  the  control  circuits  of  controllers  of  steer- 
ing gear  power  motors  and  motors  used  for 
control  systems.  This  protection  shall  be  in- 
stantaneous and  rated  at  400-500  percent  of 
the  current-carrying  capacity  of  the  conduc- 
tors. 
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111.80-70(c)(4)  Control  systems.  Pi- 
lothouse steering-  control  systems  and  any 
other  electric  means  for  controlling  the  rud- 
der remote  from  the  steering  gear  room  shall 
be  provided  with  short  circuit  protection  on- 
ly. The  protection  shall  be  instantaneous  and 
rated  at  400-500  percent  of  the  current-car- 
rying capacity  of  the  control  system  conduc- 
tors. The  protection  means  shall  be  located 
in  the  steering  gear  room  just  after  the  dis- 
connecting means  required  by  paragraph 
(d)(1)  of  this  section. 

111.80-70(c)(5)  Indicating  and  alarm 
circuits.  Indicating  and  alarm  circuits  shall 
be  protected  by  overcurrent  devices,  in  both 
sides  of  the  line  having  a  rating  or  setting 
of  not  more  than  500  percent  of  the  current- 
carrying  capacity  of  the  control,  electrical 
interlock,  or  indicator  circuit  conductors,  ex- 
cept that  where  under  operating  conditions 
there  is  no  appreciable  difference  in  potential 
between  the  external  conductors,  overcurrent 
protection  need  only  be  provided  at  the  sup- 
ply of  that  side  of  the  line. 

1 1 1 .80— 70(d)      Control  of  motors  and  con- 
trol systems 

111.80-70(d)(l)  Means  shall  be  pro- 
vided in  the  steering  gear  room  for  starting 
and  stopping  the  steering  gear  power  motors 
and  any  motors  that  are  part  of  the  pilot- 
house control  system. 

111.80-70(d)(2)  Where  two  separate 
and  independent  steering  control  systems  are 
installed,  the  means  of  switching  shall  be 
provided  in  the  pilothouse  to  select  the  steer- 
ing control  system  which  is  to  be  used  for 
steering.  This  selection  shall  be  accomplished 
by  one  operating  handle  but  the  switches  for 
each  system  shall  be  in  separate  enclosures 
or  shall  be  separated  by  suitable  fire-resistant 
barriers.  The  handle  shall  have  positions  for 
"port  control",  "off",  and  '  starboard  control" 
with  such  an  arrangement  to  necessitate  the 
passing  through  the  "off"  position  when 
transferring  from  one  steering  system  to  the 
other. 

111.80-70(d)(3)  The  selecting  means 
in  the  pilothouse  shall  be  so  arranged  that 
the  steering  gear  power  motor  for  the  steer- 
ing system  selected  will  automatically  be 
started  if  not  already  running.  Any  ancillary 
device  necessary  to  activate  the  selected  re- 
mote means  for  controlling  the  rudder  shall 
be  automatically  operated  upon  starting  the 
steering  gear  power  motor. 

1 1 1 .80-70(e)      Disconnecting  and  switching 
means 

111.80-70(e)(l)     The  steering  gear 


power  motors  and  control  systems  shall  be 
connected  to  the  respective  steering  gear 
feeder  circuits  in  the  steering  gear  room. 
Separate  means  shall  be  provided  in  the  steer- 
ing gear  room  for  disconnecting  the  motor 
and  control  systems  from  the  power  source. 

111.80-70(e)(2)  If  a  means  of  trans- 
fer is  provided  in  the  steering  gear  room  so 
arranged  that  either  steering  gear  power  mo- 
tor and  associated  control  system  can  be  con- 
nected to  either  of  the  two  steering  gear 
feeder  circuits,  interlocks  shall  be  provided  to 
prevent  both  steering  systems  from  being 
connected  to  the  same  feeder  circuit  simul- 
taneously. 

1 1 1 .80-70(f)      Indicating  and  alarm  systems 
for  steering  installations 

111.80-70(f)(l)  A  pilot  light  for  each 
steering  gear  power  motor  and  each  auxiliary 
motor  vital  to  the  control  of  the  rudder  shall 
be  provided  at  the  propulsion  control  station, 
and  other  locations  if  desired,  to  indicate 
when  the  motors  are  energized. 

111.80-70(f)(2)  The  opening  of  a 
steering  gear  feeder  circuit  breaker  shall 
automatically  be  indicated  at  the  propulsion 
control  station  by  the  sounding  of  an  audible 
alarm. 

111.80-70(f)(3)  The  opening  of  a 
steering  gear  feeder  circuit  fuse  shall  auto- 
matically be  indicated  in  the  wheelhouse  by 
the  sounding  of  an  audible  alarm. 

111.80-70(f)(4)  For  the  requirements 
pertaining  to  overload  indicating  lights  for 
steering  gear  motors,  see  paragraph  (c)(2)  of 
this  section. 

111.85      SPECIAL     REQUIREMENTS     FOR     TANK 
VESSELS 

111.85-1      Application— TB/ALL 

11 1.85-1  (a)  General.  The  requirements 
of  this  subpart  contain  special  requirements 
relative  to  electrical  installations  on  tank  ves- 
sels. Except  as  modified  by  this  subpart  and 
regulations  of  Subchapter  D  of  this  chapter, 
all  other  applicable  regulations  contained  in 
this  Subchapter  J  shall  also  apply  to  tank  ves- 
sels. 

1 11. 85-1  (b)  Symbols.  The  vessels  and 
services  to  which  each  regulation  applies  are 
indicated  by  letters  in  the  heading  of  the  sec- 
tion or  paragraph.  The  first  letter  or  two  let- 
ters indicates  the  type  of  vessel  and  the  letter 
or  letters  following  the  oblique  line  indicates 
the  waters  in  which  such  vessels  may  operate. 
The  letters  are  described  as  follows : 

111.85-l(b)(l)  "T"  signifies  a  tank 
ship. 


(93) 


§  m. 85-1  (b)(2) 


ELECTRICAL  ENGINEERING 


111.85-l(b)(2)  "B"  signifies  a  tank 
barge  when  it  precedes  an  oblique  line ;  or  it 
signifies  service  on  bays,  sounds,  and  lakes 
other  than  the  Great  Lakes  when  it  follows  an 
oblique  line. 

111.85-l(b)(3)  "ALL"  signifies  serv- 
ice on  all  waters. 

111.85-l(b)(4)  "0"  signifies  service 
on  ocean  waters. 

111.85-l(b)(5)  "C"  signifies  service 
on  coastwise  waters. 

111.85-l(b)(6)  "L"  signifies  service 
on  Great  Lakes  waters. 

111.85-l(b)(7)  "R"  signifies  service 
on  river  waters. 

111.85-5      Definitions 

111.85-5(a)  General— TB  /  ALL.  Certain 
terms  used  in  this  subpart  are  defined  in  this 
section. 

111.85-5(b)  Cargo— TB/ALL.  The  term 
"cargo"  means  combustible  liquid,  flammable 
liquid,  or  liquified  flammable  gas  unless  other- 
wise stated. 

1 1 1 .85-5(c)     Cofferdam— TB  /  ALL.       The 

term  "cofferdam"  means  a  void  or  empty  space 
separating  two  or  more  compartments  for  the 
purpose  of  isolation  or  to  prevent  the  contents 
of  one  compartment  from  entering  another  in 
the  event  of  the  failure  of  the  walls  of  one  to 
retain  their  tightness. 

111.85-5(cl)  Combustible  liquid — TB/ALL. 
The  term  "combustible  liquid"  means  any 
liquid  having  a  flashpoint  above  80°  F.  (as  de- 
termined from  an  open-cup  tester,  as  used  for 
test  of  burning  oils).  Combustible  liquids  hav- 
ing lethal  qualities  are  those  having  the  char- 
acteristics of  class  "B"  or  "C"  poisons  as  de- 
fined in  Sections  146.25-10  and  146.25-15  of 
this  chapter.  In  the  regulations  of  this  sub- 
chapter, combustible  liquids  are  referred  to 
by  grades,  as  follows : 

111.85-5(d)(l)  Grade  D.  Any  com- 
bustible liquid  having  a  flashpoint  below  150° 
F.  and  above  80°  F. 

111.85-5(d)(2)  Grade  E.  Any  com- 
bustible liquid  having  a  flashpoint  of  150°  F. 
or  above. 

1 1 1 .85-5(e)  Flashpoint— TB  /  ALL.  The 
term  "flashpoint"  indicates  the  temperature 
in  degrees  Fahrenheit  at  which  a  liquid  gives 
off  a  flammable  vapor  when  heated  in  an  open- 
cup  tester.  For  the  purpose  of  the  regulations 
in  this  subchapter,  flashpoints  determined  by 
other  testing  methods  will  be  equivalent  to 
those  determined  with  an  open-cup  tester,  as 
follows : 


Table  111.85- 

-5  (e) — Equivalent  Flashpoints 

Open-cup 

tester 

Tag  closed- 
cup  tester 
(A.  S.T.  M.) 

Pensky-Martens 
closed  tester 
(A.  S.  T.  M.) 

80 

"F. 

75 

"F. 

150 

140 

1 1 1 .85-5(f)  Gas  free— TB/ALL.  The  term 
"gas  free"  means  free  from  dangerous  con- 
centrations of  flammable  or  toxic  gases. 

111.85-5(g)  Flammable  liquid— TB  /  ALL. 
The  term  "flammable  liquid"  means  any  liquid 
which  gives  off  flammable  vapors  (as  deter- 
mined by  flashpoint  from  an  open-cup  tester, 
as  used  for  test  of  burning  oils)  at  or  below  a 
temperature  of  80°  F.  Flammable  liquids  hav- 
ing lethal  qualities  are  those  having  the  char- 
acterstics  of  class  "B"  or  "C"  poisons  as  de- 
fined in  Sections  146.25-10  and  146.25-15  of 
this  chapter.  Flammable  liquids  are  referred 
to  by  grades,  as  follows : 

111.85-5(g)(l)  Grade  A.  Any  flam- 
mable liquid  having  a  Reid^  vapor  pressure  of 
14  pounds  or  more. 

111.85-5(g)(2)  Grade  B.  Any  flam- 
mable liquid  having  a  Reid^  vapor  pressure 
under  14  pounds  and  over  8I/2  pounds. 

111.85-5(g)(3)  Grade  C.  Any  flam- 
mable liquid  having  a  Reid^  vapor  pressure  of 
8I/2  pounds  or  less  and  a  flashpoint  of  80°  F. 
or  below. 

1 1 1 .85-5(h)  Liquefied  flammable  gas — TB 
/ALL.  The  term  "liquefied  flammable  gas" 
means  any  flammable  gas  having  a  Reid^  va- 
por pressure  exceeding  40  pounds,  which  has 
been  liquefied. 

1 1 1 .85-5(1)  Tank  barge — B/ALL.  The  term 
"tank  barge"  means  any  tank  vessel  not 
equipped  with  means  of  self -propulsion. 

111.85-5(i)  Tank  ship— T/ALL.  The  term 
"tank  ship"  means  any  tank  vessel  propelled 
by  power  or  sail. 

in.85-5(k)  Tank  vessel— TB  /  ALL.  The 
term  "tank  vessel"  means  any  vessel  espe- 
cially constructed  or  converted  to  carry  liquid 
bulk  cargo  in  tanks. 

1 1 1 .85-5(1)  Cargo  handling  room.  A  cargo 
handling  room  is  any  enclosed  space  where 
cargo  is  pumped,  compressed,  or  processed. 
Examples  of  cargo  handling  rooms  are  pump- 
rooms,  compressor  rooms,  and  cargo  valve 
rooms. 


'  American  Society  for  Testing  Materials  Standard 
I)-323  (most  recent  revision).  Method  of  Test  for 
Vapor  Pressure  of  Petroleum  Products  (Reid  Method). 
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111.85—10     Special    requirements    for    tank 
vessels  contracted  for  on  or  after 
November  19,  1955— TB/ALL. 
111.85-10(a)     Application.    The   require- 
ments of  this  section  apply  to  all  tank  vessels 
contracted  for  on  or  after  November  19,  1955. 
11 1.85-1 0(b)     General.    The    special    in- 
stallation requirements  are  contained  in  sec- 
tions 32.45-1  and  38.15-15  of  this  chapter, 
and,  in  some  instances  and  to  some  degree,  are 
repeated  in  this  section  for  completeness  of 
this  subchapter. 

111.85-10(b)(l)  Cable  location.  Where 
practicable,  electric  cable  shall  be  located  well 
inboard  from  the  sides,  preferably  along  or 
near  the  centerline,  to  reduce  the  risk  of  in- 
jury in  the  event  of  collision,  but  it  shall  be 
kept  clear  of  cargo  tank  openings.  Specific  ad- 
ditional requirements  for  cargo  pumprooms 
and  enclosed  spaces  immediately  above  or 
adjacent  to  cargo  tanks  are  covered  in  para- 
graph (c)  of  this  section. 

111.85-10(b)(2)  Electrical  equipment 
in  cargo  tanks.  No  electrical  equipment  shall 
be  installed  in  cargo  tanks  except  approved  in- 
trinsically safe  equipment  and  approved  sub- 
mergible  pumps.  The  installation  of  submerg- 
ible  pumps  shall  be  restricted  to  closed  tank 
systems  such  as  refrigerated  or  compressed 
gas  tanks  and  shall  comply  with  the  following : 
111.85-10(b)(2)(i)  Provisions  shall 
be  made  to  exclude  air  from  the  tanks  contain- 
ing cargo  in  either  vapor  or  liquid  phase.  The 
pump  motor  shall  be  deenergized  when  this 
condition  is  not  met. 

111.85-10(b)(2)(ii)  A  liquid  level 
sensing  device  shall  be  provided  that  will  auto- 
matically shut  down  the  motor  and  sound  an 
alarm  at  a  predetermined  low  liquid  level.  The 
alarm  location  may  be  the  station  from  which 
cargo  handling  is  controlled  or  such  other  lo- 
cation outside  the  cargo  area  which  is  ac- 
ceptable to  the  Commandant. 

111.85~10(b)(2)(iii)  Details  of  the 
power  cable,  tank  penetrations,  and  cable  con- 
nection to  the  pump  motor  shall  be  submitted. 
111.85-10(b)(2)(iv)  Means  for  posi- 
tively disconnecting  the  power  supply  between 
the  switchboard  and  the  pump  motor  panels 
shall  be  provided;  i.e.,  disconnect  links,  lock- 
able  circuit  breakers,  etc. 

111.85-10(b)(3)  Electrical  equipment 
in  secondary  harrier  spaces.  No  electrical 
equipment  shall  be  installed  in  secondary  bar- 
rier spaces  except  for  approved  intrinsically 
safe  equipment  and  approved  submergible 
pumps  when  the  space  is  properly  inerted. 

111.85-10(b)(4)  Explosion-proof  in- 
stallations. Where  explosion-proof  equipment 


is  required,  the  equipment  and  installation 
thereof  shall  comply  with  Section  111.80-5. 

111.85-10(b)(5)  Po)table  equipment. 
Illumination  may  be  obtained  in  any  compart- 
ment by  the  use  of  approved  explosion-proof, 
self-contained,  battery-fed  lamps.  Otherwise, 
no  portable  electrical  equipment  of  any  type 
shall  be  used  in  bulk  cargo  tanks,  fuel  oil 
tanks,  cargo  handling  rooms,  or  enclosed 
spaces  immediately  above  or  adjacent  to  bulk 
cargo  tanks  unless  all  the  following  conditions 
are  met : 

111.85-10(b)(5)(i)  The  compart- 
ment itself  is  gas  free. 

111.85-10(b)(5)(ii)  The  compart- 
ments adjacent  and  diagonally  adjacent  are 
either  (a)  gas  free,  (b)  inerted,  (c)filled  with 
water,  (d)  contain  grade  E  liquid  and  are 
closed  and  secured,  or  {e)  are  spaces  in  which 
flammable  vapors  and  gases  normally  are  not 
expected  to  accumulate ;  and,  ■ 

111.85-10(b)(5)(iii)  All  other  com- 
partments of  the  vessel  in  which  flammable 
vapors  and  gases  normally  may  be  expected  to 
accumulate  are  closed  and  secured. 

11 1.85-1 0(c)  Installation  requirements  on 
tank  vessels  handling  grade  A,  B,  C,  or  D  liquid 
cargo.  The  requirements  of  this  paragraph  ap- 
ply only  to  tank  vessels  handling  grade  A,  B, 
C,  or  D  liquid  cargo. 

111.85-10(c)(l)  Electrical  devices. 
Power  devices,  switchboards,  distribution 
panels,  switches,  fuses,  and  other  circuit  in- 
terrupting devices  shall  not  be  installed  in 
cargo  handling  rooms  nor  in  enclosed  spaces 
immediately  above  or  adjacent  to  cargo  tanks. 
Storage  batteries  shall  not  be  located  in  cargo 
handling  rooms. 

111.85-10(c)(2)  Lighting  of  cargo 
handling  rooms  and  certain  enclosed  spaces. 
Lighting  for  cargo  handling  rooms  and  en- 
closed spaces  immediately  above  or  adjacent 
to  cargo  tanks  shall  comply  with  either  of  the 
following : 

111.85-10(c)(2)(i)  Cargo  handling 
rooms  shall  be  lighted  through  permanently 
fixed  glass  lenses  fitted  in  the  bulkhead  and/or 
overhead.  Each  fixed  glass  lens  shall  be  of 
rugged  construction  and  arranged  to  maintain 
the  watertight  and  gastight  integrity  of  the 
structure.  The  fixed  glass  lens  may  form  a  part 
of  a  lighting  fixture  if  all  the  following  condi- 
tions are  complied  with :  (a)  No  means  of  ac- 
cess to  the  interior  of  the  fixture  from  the 
cargo  handling  room  is  provided ;  (b)  the  fix- 
ture is  vented  to  the  engineroom  or  a  similar 
nonhazardous  area ;  (c)  the  fixture  is  wired 
from  outside  the  cargo  handling  room ;  and 
{d)  the  maximum  observable  temperature  on 
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the  cargo  handling  room  surface  of  the  glass 
lens  based  on  an  ambient  temperature  of  40° 
C.  shall  not  exceed  180°C. 

111.85-10(c)(2)(ii)  Where  the  loca- 
tion of  a  cargo  handling  room  does  not  permit 
the  lighting  arrangement  of  subdivision  (i)  of 
this  subparagraph,  or  where  the  lighting  ar- 
rangement of  subdivision  (i)  of  this  subpara- 
graph, if  used,  would  not  provide  the  required 
illumination,  approved  explosion-proof  light- 
ing fixtures  may  be  installed.  Specific  approval 
by  the  Commandant  is  required  for  the  instal- 
lation of  approved,  explosion-proof  lights  as- 
sociated wiring  and  accessories. 

111.85-10(c)(3)  Lighting  of  enclosed 
spaces.  Lighting  of  the  enclosed  space  imme- 
diately above  or  adjacent  to  cargo  tanks  shall 
either  comply  with  the  requirements  of  sub- 
paragraph (1)  of  this  paragraph  applicable  to 
cargo  handling  rooms,  or  may  be  effected  or 
supplemented  by  means  of  explosion-proof 
fixtures  located  in  these  spaces. 

111.85-10(c)(4)  Cable.  Through  runs 
of  electric  cable,  regardless  of  how  they  may 
be  protected,  are  prohibited  in  cargo  handling 
rooms  except  where  permitted  by  Section 
111.80-8.  In  any  enclosed  space  immediately 
above  or  adjacent  to  cargo  tanks  other  than 
cargo  handling  rooms,  through  runs  of  elec- 
tric cable  are  permitted. 

111.85-10(c)(5)  Weather  decks.  Mo- 
tors, their  control  equipment,  and  other  elec- 
trical equipment  and  installations  located  on 
or  above  the  weather  decks  within  10  feet  of 
the  cargo  tank  openings,  cargo  handling  room 
doors  or  ventilation  outlets,  or  cargo  tank  vent 
terminations  shall  be  explosion-proof.  Explo- 
sion-proof equipment  installed  in  locations  ex- 
posed to  the  weather  shall  be  waterproof  or 
shall  be  enclosed  in  watertight  housings,  or 
protected  against  the  entrance  of  water  by 
other  approved  means. 

1 11 .85-1 0(d)  Installation  requirements  on 
tank  vessels  handling  grade  E  liquid  cargo.  The 
requirements  of  this  paragraph  apply  to  tank 
vessels  handling  grade  E  liquid  cargo  only. 

111.85-10(d)(l)  Electrical  installa- 
tions. There  are  no  restrictions  in  regard  to 
the  electrical  installations  in  cargo  handling 
rooms  and  enclosed  spaces  of  tank  vessels  car- 
rying only  grade  E  liquid  cargo,  except  that 
storage  batteries  shall  not  be  located  in  cargo 
handling  rooms. 

111.85-90      Special     requirements     for     tank 
vessels   constructed   prior  to   No- 
vember 19,  1955— TB/ALL. 
1 1 1 .85-90(a)      General  installation  require- 
ments  for  tank   vessels   the 
construction  or  conversion  of 


which  was  started  on  or 
after  November  10,  1936, 
but  prior  to  November  19, 
1955 

111.85-90(a)(l)  Application.  The  re- 
quirements of  this  paragraph  shall  apply  to 
all  tank  vessels  the  construction  or  conversion 
of  which  was  started  on  or  after  November 
10,  1936,  but  prior  to  November  19, 1955. 

111.85-90(a)(2)  General.  The  electri- 
cal installation  shall  be  in  compliance  with 
this  paragraph,  and  to  the  extent  that  such 
installation  is  not  covered  by  this  paragraph, 
it  shall  be  at  least  equivalent  to  the  Com- 
mandant's general  requirements. 

111.85-90(a)(3)  Existing  arrange- 
ments. (i)Existing  arrangements,  materials, 
and  facilities  previously  approved  will  be 
considered  satisfactory  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfac- 
tion of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  or  minor  alterations  may 
be  made  to  the  same  standard  as  the  original 
installation. 

111.85-90(a)(3)(ii)  Any  major 
change  in  the  electrical  installation  or  any 
conversion  shall  comply  with  the  require- 
ments of  Sections  111.85-1  and  111.85-10. 

111.85-90(a)(4)  Location  of  cables. 
Where  practicable,  electrical  cable  is  to  be  lo- 
cated well  inboard  from  the  sides,  preferably 
along  or  near  the  centerline,  to  reduce  the  risk 
of  injury  in  the  event  of  collision,  but  it  shall 
be  kept  clear  of  cargo  tank  openings.  Except 
where  grade  E  liquids  only  are  involved,  feed- 
ers shall  be  run  as  far  as  practicable  to  avoid 
cargo  pumprooms  and  enclosed  spaces  imme- 
diately adjoining  cargo  tanks. 

111.85-90(a)(5)  Cable  armor.  The 
armor  on  all  cables  shall  be  electrically  and 
mechanically  continuous. 

111.85-90(a)(6)  Locations  of  circuit- 
interrupting  devices.  Except  where  grade  E 
liquids  only  are  involved,  switchboards,  distri- 
bution panels,  switches,  fuses,  and  other  cur- 
rent-interrupting devices  shall  not  be  fitted  in 
cargo  pumprooms  or  enclosed  spaces  immedi- 
ately adjoining  cargo  tanks. 

111.85-90(a)(7)  Portable  equipment. 
Portable  extension  cables  and  fittings  are  to 
be  of  an  approved  type. 

111.85-90(a)(8)  Overload  protection. 
Main  distribution  circuits  shall  be  protected 
against  overload  by  circuit  breaking  devices, 
the  capacity  of  which  shall  be  marked  at  each 
such  device. 

111.85-90(a)(9)  Storage  batteries. 
Storage  batteries  shall  not  be  located  in  cargo 
pumprooms.  The  space  in  which  they  are  lo- 
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cated  shall  be  well  ventilated  and  they  shall 
be  protected  against  mechanical  and  electrical 
injury  including  short  circuiting  and  over- 
loading. Batteries  shall  be  secured  against 
movement  and  acid  batteries  shall  be  set  in 
leadlined  trays  at  least  3  inches  deep  of  at  least 
4-pound  sheet  lead. 

111.85-90(a)(10)  Installations  made 
during  the  Unlimited  National  Emergency. 
Electrical  equipment  installed  during  the  Un- 
limited National  Emergency  as  defined  in  Sec- 
tion 110.25-5  of  this  subchapter  and  not  com- 
plying with  the  requirements  of  the  regula- 
tions in  this  subchapter  may  be  continued  in 
service  if  found  to  be  satisfactory  by  the  Com- 
mandant for  the  purpose  intended. 

111.85-90(a)(ll)  Portable  equipment. 
When  the  vessel  is  not  gas  free,  no  portable 
electrical  equipment  shall  be  used  in  the  cargo 
or  fuel  oil  tanks,  the  cargo  pumprooms  or  any 
enclosed  space  immediately  above  or  adjacent 
to  the  bulk  cargo  tanks,  except  as  permitted  by 
Section  111.80-5. 

111.85— 90(b)      Cargo  pumprooms  and  en- 
closed spaces  of  tank  ves- 
sels constructed  on  or  after 
July  1,  1951,  but  prior  to  No- 
vember 19,  1955 
111.85-90(b)(l)     Application.  The  re- 
quirements of  this  paragraph  shall  apply  to 
cargo  pumprooms  and  enclosed  spaces  imme- 
diately above  the  bulk  cargo  tanks  of  all  tank 
vessels  carrying  Grade  A,  B,  C,  or  D  liquid 
cargo  the  construction  or  conversion  of  which 
vessels  was  started  on  or  after  July  1,  1951, 
but  prior  to  November  19,  1955.  There  are  no 
special  restrictions  in  regard  to  the  electrical 
installations    in   cargo   pumprooms   and   en- 
closed spaces  of  tank  vessels  carrying  only 
Grade  E  liquid  cargo. 

111.85-90(b)(2)  Equipment.  No  elec- 
tric lighting  or  power  circuit-interrupting  or 
power  devices  shall  be  installed  in  pumprooms 
or  enclosed  spaces  immediately  above  the  bulk 
cargo  tanks.  Through  runs  of  electrical  cable 
are  permitted. 

111.85-90(b)(3)  Lighting.  Lighting  of 
pumprooms  or  the  enclosed  spaces  immedi- 
ately above  the  bulk  cargo  tanks  shall  be  ef- 
fected by  means  of  approved  explosion-proof 
or  magazine  type  lighting  fixtures.  When  the 
vessel  is  not  gas  free  no  portable  lighting 
equipment  shall  be  used  except  as  permitted 
by  Section  111.80-5. 

1 1 1 .85-90(c)  General  cargo  spaces  of  tank 
vessels  constructed  on  or  after  July  1,  1951,  but 
prior  to  November  19,  1955.  Regardless  of  loca- 
tion, general  cargo  spaces  of  tank  vessels  car- 
rying Grade  E  liquid  cargo  only  and  con- 


structed on  or  after  July  1,  1951,  but  prior  to 
November  19,  1955,  shall  have  no  special  re- 
strictions in  regard  to  electrical  installations. 

n  1 .85-90(d)  Cargo  pumprooms  and  en- 
closed spaces  of  tank  vessels 
constructed  on  or  after  No- 
vember 10,  1936,  but  prior 
to  July  1,  1951 

111.85-90(d)(l)  Application.  The  re- 
quirements of  this  paragraph  shall  apply  to 
cargo  pumprooms  for  Grade  A,  B,  C,  or  D 
liquid  and  to  enclosed  spaces  required  to  seg- 
regate Grade  A,  B,  C,  or  D  liquid  cargo  tanks 
from  other  spaces,  on  all  tank  vessels  the  con- 
struction or  conversion  of  which  was  started 
on  or  after  November  10,  1936,  and  prior  to 
July  1,  1951. 

111.85-90(d)(2)  Wiring.  Wiring  is  to 
be  leaded  and  armored  and  shall  be  run 
through  approved  gastight  fittings  having 
stuffing  glands  at  inlets  and  outlets. 

111.85-90(d)(3)  Boxes.  Joints  in  wir- 
ing shall  be  made  only  in  wiring  appliances, 
such  as  junction  boxes,  outlet  boxes,  etc.,  and 
such  boxes  shall  be  completely  metallic  and 
shall  be  gastight. 

111.85-90(d)(4)  Lighting  fixtures. 
Lighting  fixtures  shall  be  of  approved  type. 

111.85-90(d)(5)  Motors.  Electric  mo- 
tors shall  be  of  approved  type  either  totally 
enclosed  or  ventilated  to  the  atmosphere  by 
suction  and  discharge  air  ducts.  Separately 
ventilated  motors  are  to  have  pressure  type 
ventilation  and  shall  be  arranged  with  an 
automatic  shutoff  to  open  the  circuit  when  the 
ventilating  fan  motor  stops.  The  system  is  to 
be  so  interlocked  that  the  pump  motor  cannot 
be  started  prior  to  a  circulation  of  air.  The  air 
ducts  are  to  lead  to  and  from  the  atmosphere 
outside  the  pumproom  and  are  to  terminate 
not  less  than  3  feet  above  the  deck  and  not  less 
than  6  feet  from  any  cargo  tank  vent.  (See  Sec- 
tion 32.60-20  of  this  chapter. 

1 1 1 .85-90(e)      General  installation  require- 
ments for  tank  vessels  the 
construction  or  conversion  of 
which   was  started  prior  to 
November  10,  1936 
111.85-90(e)(l)     Application.  The  re- 
quirements of  this  paragraph  shall  apply  to 
all  steel  hull  tank  vessels  the  construction  or 
conversion  of  which  was  started  prior  to  No- 
vember 10,  1936. 

111.85-90(e)(2)  General  require- 
ments. The  electrical  installation  shall  be 
maintained  in  a  safe  and  in  a  good  mechanical 
condition,  and  shall  comply  with  the  regula- 
tions in  effect  when  the  vessel  was  built,  or  to 
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the  requirements  of  a  recognized  classifica- 
tion society.  Any  major  change  in  the  electri- 
cal installation  or  any  conversion  shall  com- 
ply with  the  requirements  covered  by  Sections 
111.85-1  and  111.85-10. 

111.85-90(e)(3)  Pumj)rooms  and  en- 
closed spaces.  The  electrical  installation  in 
pumprooms  and  enclosed  spaces  immediately 
adjoining  cargo  tanks  (except  in  pump-engine 
rooms  as  provided  in  Section  32.70-20  of  this 
chapter)  of  steel  hull  tank  vessels  handling 
Grade  A,  B,  C,  or  D  products  shall  be  made  to 
comply  with  Sections  111.50-1,  111.50-15, 
111.60-5,  111.85-10(b)(l)  and  (2)  and  111.85- 
90(a)(2)  and  (9),  (b),  and  (d),  to  the  extent  that 
the  changes  required  are,  in  the  opinion  of  the 
Officer  in  Charge,  Marine  Inspection,  neces- 
sary in  the  interest  of  safety. 

111.85-90(e)(4)  Portable  equipment. 
When  the  vessel  is  not  gas  free,  no  portable 
electrical  equipment  shall  be  used  in  the  cargo 
or  fuel  oil  tanks,  the  cargo  pumprooms,  or  any 
enclosed  space  immediately  above  or  adjacent 
to  the  bulk  cargo  tanks,  except  that  lighting  in 
these  spaces  may  be  effected  by  the  use  of  ap- 
proved explosion-proof  self-contained,  bat- 
tery-fed lamps. 

111.90  ELECTRICAL  EQUIPMENT  AND  INSTAL- 
LATIONS ON  VESSELS  CONTRACTED 
FOR  PRIOR  TO  NOVEMBER  19,  1952 

1 1 1 .90-1      General 

The  electrical  installations  on  existing  ves- 
sels shall  be  maintained  in  good  electrical  and 
mechanical  condition  to  the  satisfaction  of  the 
Office  in  Charge,  Marine  Inspection. 

111.90-5      Major  alterations 

Major  alterations  and  major  extensions  to 
electrical  installations  on  existing  vessels  shall 
be  made  to  the  same  standard  as  required  for 
new  vessels.  Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same  standard  as  the 
original  installation  as  described  in  Sections 
111.85-90,  111.90-10,  111.90-15,  111.90-20, 
and  111.90-25.  In  no  case  will  a  greater  depar- 
ture from  the  standards  of  this  subchapter  be 
permitted  than  presently  exist. 

111.90-10  Vessels  contracted  for  prior  to 
July  2,  1937 
11 1.90-1 0(a)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.85-90, 
the  installation  on  vessels  contracted  for  be- 
tween June  30,  1928,  and  July  1,  1937,  inclu- 
sive, using  electricity  for  any  purpose,  shall 
be  in  keeping  with  the  best  modern  practice. 

11 1.90-1 0(b)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.85-90, 
the  changes  or  alterations  in  the  electrical  in- 


stallations on  vessels  contracted  for  prior  to 
June  30,  1928,  shall  be  in  accordance  with  the 
requirements  of  this  section. 

111.90-15  Vessels  contracted  for  between 
July  2,  1 937,  and  January  1 ,  1 939 

Except  as  otherwise  provided  for  tank  ves- 
sels in  Section  111.85-90,  the  electrical  instal- 
lation on  vessels  contracted  for  between  July 
2,  1937,  and  January  1,  1939,  inclusive,  shall 
be  in  accordance  with  the  "Recommended 
Practice  for  Electrical  Installations  on  Ship- 
board," AIEE  Standard  No.  45,  October  1930, 
as  published  by  the  American  Institute  of 
Electrical  Engineers. 

1 1 1 .90-20  Vessels  contracted  for  between 
January  2,  1939,  and  June  1, 
1941 

Except  as  otherwise  provided  for  tank  ves- 
sels in  Section  111.85-90,  the  electrical  instal- 
lation on  vessels  contracted  for  between  Jan- 
uary 2,  1939,  and  June  1,  1941,  inclusive,  shall 
be  in  accordance  with  the  "Recommended 
Practice  for  Electrical  Installations  on  Ship- 
board," AIEE  Standard  No.  45,  December 
1938,  as  published  by  the  American  Institute 
of  Electrical  Engineers. 

1 1 1 .90-25  Vessels  contracted  for  between 
June  2,  1941,  and  November  18, 
1952 

1 1 1 .90-25(a)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.85-90, 
the  electrical  installation  on  vessels  con- 
tracted for  between  June  2,  1941,  and  Novem- 
ber 18,  1952,  inclusive,  shall  be  in  accordance 
with  the  "Recommended  Practice  for  Electri- 
cal Installations  on  Shipboard,"  AIEE  Stand- 
ard No.  45,  July  1940,  as  published  by  the 
American  Institute  of  Electrical  Engineers. 

1 1 1 .90-25(b)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.85-90, 
the  specification  covering  electrical  installa- 
tions titled  "United  States  Coast  Guard,  Mer- 
chant Marine  Inspection,  Specification  for 
Electrical  Installations  on  Merchant  Vessels," 
dated  August  31,  1944,  revised  March  6,  1945, 
is,  during  the  Unlimited  National  Emergency, 
applicable  as  alternative  provisions  to  those 
contained  in  this  section  for  vessels  the  con- 
tract for  the  construction  of  which  was  signed 
prior  to  September  2,  1945. 

1 1 1 .90-25(c)  Except  as  otherwise  pro- 
vided for  tank  vessels  in  Section  111.85-90, 
those  parts  of  the  specification  covering  elec- 
trical installations  titled  "United  States  Coast 
Guard,  Merchant  Marine  Inspection,  Specifi- 
cation for  Electrical  Installations  on  Mer- 
chant Vessels,"  dated  August  31, 1944,  revised 
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March  6,  1945,  specified  in  paragraphs  1,  4,  contained  in  this  Section  for  vessels  the  con- 

and  5,  thereof  relating  to  electric  cable,  are,  tract  for  the  construction  of  which  was  signed 

during  the  Unlimited  National  Emergency,  on  and  after  September  2,  1945. 
applicable  as  alternative  provisions  to  those 
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vessels,  contracted  for  prior  to  Novem- 
ber 19.  1952,  other  than  ocean  and  coast- 
wise passenger  vessels  on  an  interna- 
tional voyage. 

Authority:  The  provisions  of  this  Part  112  issued  under  R.S. 
4405.  as  amended.  4462.  as  amended,  sec.  6(b)  (1),  80  Stat.  938;  46 
U.S.C.  375,  416.  49  U.S.C.  1655(b):  49  CFR  1.46(b).  Interpret  or 
apply  R.S.  439il,  as  amended,  4400,  as  amended,  4417,  as  amended, 
4417a,  as  amended,  4418,  as  amended,  4421,  as  amended,  4426,  as 
amended,  4427,  as  amended,  4433,  as  amended,  4452,  as  amended, 
4488,  as  amended,  4401,  as  amended,  sec.  14,29  Stat.  690,  as 
amended,  sec.  10,  35  Stat.  428,  as  amended,  41  Stat.  305,  as 
amended,  sec.  5,  49  Stat.  138,  as  amended,  sees.  1,  2,  49 
Stat.  1544.  1545,  as  amemlpd,  sec.  17,  54  Stat.  166,  as  amended, 
sec.  3,  54  Stat.  347.  as  amended,  sec.  3,  70  Stat.  152,  sec.  3,  68 
Stat.  075:  4B  U.S.C.  361,  :'62.  391,  391a.  392,  399.  404,  405,  411, 
435,  481,  489,  366,  395,  363,  369,  367,  526p,  1333,  390b,  50  U.S.C. 
198:   E.O.  11239,  July  31,   1965,  30  F.R.  9671,   3  CFR,   1965   Supp. 

112.01      APPLICATION 
112.01-1      General 

The  provisions  of  this  part,  with  the  ex- 
ception of  Subpart  112.90,  shall  apply  to  all 
vessels  contracted  for  on  or  after  November 
19,  1952.  The  provisions  of  Subpart  112.90, 
shall  apply  to  all  vessels  contracted  for  prior 
to  November  19,  1952. 

Cross  Reference:  See  Section  110.05-3  of  this  sub- 
chapter for  application  of  amendments  to  regulations. 

112.05      GENERAL  REQUIREMENTS 

112.05-1      Intent 

112.05-l(a)  The  intent  of  the  provi- 
sions in  this  part  is  to  assure  that  vessels  are 
provided  with  a  dependable,  independent 
emergency  source  of  electrical  power  with 
sufficient  capacity  to  supply  all  those  services 
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that  are  necessary  for  the  safety  of  the  pas- 
sengers and/or  the  crew  in  an  emergency. 

112.05-l(b)     Nonemergency   loads   may 
be  supplied  from  the  emergency  source  only 


when  the  emergency  source  has  adequate  ca- 
pacity to  supply  all  loads  that  may  be  con- 
nected to  the  emergency  source  simulta- 
neously. 


*  Table  112.05-5  (a) 


Size  of  vessel  and  service 


Type  or  types  of  emergency  source 
of  power 


Period  of  operation  and  min- 
imum capacity  of  emer- 
gency source  of  power 


Passenger  vessels  over  65  feet  in  length 
Ocean  and  Coastwise 


Other  than  Ocean  and  Coastwise,  100 
g.t.  and  over.' 


Other  than  Ocean  and  Coastwise,  over 
15  g.t.  but  less  than  100  g.t.' 

Cargo  and  miscellaneous  self-propelled 
vessels  and  tank  ships;  barges  with 
steeping  accommodations  for  more 
than  six  persons." 

All  waters,  1,600  g.t.  and  over 


All  waters,  300  g.t.  and  over,  but  less 
than  1,600  g.t. 


Storage  battery 

or 

A  generator  driven  by  a  suitable  prime- 
mover  with  an  independent  fuel  sup- 
ply and  a  temporary  source  of  emer- 
gency power  consisting  of  a  storage 
battery  of  sufficient  capacity  to  sup- 
ply the  temporary  emergency  source 
loads  for  not  less  than  V2  hour. 

Storage  battery  with  automatic  trans- 
fer gear  or  diesel  or  gas  turbine  gen- 
erator with  automatic  starting  and 
transfer  gear. 

Storage  battery  or  diesel  or  gas  turbine 
generator  with  automatic  or  manual 
operation.- 


Storage  battery  or  diesel  or  gas  turbine 
generator  automatic  or  manual  oper- 
ation. 

Storage  battery  or  diesel  or  gas  turbine 
generator,  automatic  or  manual  oper- 
ation, or  approved  relay-cpntroUed 
battery-operated  lanterns.^ 


36  hours. 

36  hours  (generator)  and  V2 
hour  (battery). 


hours  or  twice  the  time  of 
run,  whichever  is  the 
smaller. 

hours  or  twice  the  time  of 
run,  whichever  is  smaller. 


12  hours. 


12  hours  or  twice  the  time  of 
run  whichever  is  the 
smaller.' 


'  See  also  Section  112.05-15. 
-  See  also  Sections  112.35-1  and  112.35-5. 

•'  Applicable  to  barges  contracted  for  on  or  after  Nov.  19,  1958. 
'  Minimum  period  of  operation  of  relay-controlled,  battery-oper- 
ated lanterns  may  be  less  than  12  hours  but  not  less  than  6  hours. 


'  Battery-operated  lanterns  shall  nave  rechargeable  batteries, 
shall  incorporate  an  automatic  battery  charger  that  will  maintain 
the  battery  in  a  fully  charged  condition,  and  shall  not  be  readily 
portable. 


1 12.05—5      Emergency  source  of  supply 

112.05-5(a)  The  emergency  source  of 
supply  shall  be  of  a  type  and  capacity  in  ac- 
cordance with  Table  112.05-5(a),  except  as 
otherwise  provided  by  Section  112.05-15. 

112.05-5(b)  The  emergency  source  of 
supply  shall  be  independent  of  the  vessels' 
ship's  service  lighting  and  powerplant  and 
propulsion  plant. 

112.05-5(c)  The  complete  emergency 
installation  shall  function  satisfactorily  when 
the  ship  is  inclined  221/2  degrees  and/or 
when  the  trim  of  the  ship  is  10  degrees. 

112.05-5(d)     The   emergency  source  of 

supply  shall  be  located  aft  of  the  collision 

bulkhead  and  outside  the  machinery  casing. 

112.05-5(d)(l)     On  passenger  vessels 

the    emergency    source    of    supply    shall    be 


located  above  the  bulkhead  deck  or  above  the 
freeboard  deck,  whichever  is  the  higher. 

112.05-5(d)(2)  On  cargo  and  mis- 
cellaneous vessels,  including  tankships  and 
barges,  the  emergency  source  of  supply  shall 
be  located  above  the  freeboard  deck,  or  above 
the  uppermost  continuous  deck,  whichever  is 
the  higher. 

112.05-5(e)  When  a  compartment  con- 
taining the  emergency  source  of  electric  pow- 
er, or  vital  components  thereof,  adjoins  a 
space  containing  either  the  ship's  service 
generators  or  machinery  necessary  for  the 
operation  of  the  ship's  service  generators,  all 
common  bulkheads  and/or  decks  shall  be 
protected  by  approved  "structural  insulation" 
or  other  approved  material.  This  protection 
shall  be  such  as  to  be  capable  of  preventing 
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an  excessive  temperature  rise  in  the  space 
containing  the  emergency  source  of  electric 
power,  or  vital  components  thereof,  for  a 
period  of  at  least  one  hour  in  the  event  of 
fire  in  the  adjoining  space.  Bulkheads  or 
decks  meeting  Class  A-60  requirements,  as 
defined  by  Section  72.05-10  in  Subchapter  H 
(Passenger  Vessels)  of  this  chapter,  will  be 
considered  as  meeting  the  requirements  of 
this  paragraph. 

112.05-5(f)  Except  for  those  cables 
used  to  connect  equipment  located  in  the 
engineroom  or  boilerroom,  all  cables  emanat- 
ing from  the  emergency  switchboard  shall  be 
run  so  as  to  avoid  penetrating  the  boundaries 
of  the  engineroom,  boilerroom  or  the  uptakes 
and  casings  of  these  spaces.  All  such  cables 
shall  be  kept  clear  of  the  bulkheads  and  decks 
forming  these  boundaries. 

112.05-5(g)  The  emergency  switch- 
board shall  be  installed  as  near  as  practicable 
to  the  emergency  source  of  power. 

112.05-5(h)  When  the  emergency  source 
of  power  is  a  generator,  the  emergency 
switchboard  shall  be  located  in  the  same 
space  as  the  emergency  source  of  power,  un- 
less the  operation  of  the  emergency  switch- 
board would  thereby  be  impaired. 

-A-l  12.05-10      Emergency  lights 

112.05-10(a)  Emergency  lights  sup- 
plied by  an  automatic  emergency  lighting 
system  shall  form  a  part  of  the  regular  light- 
ing system,  and  shall  be  continuously  lighted 
at  all  times  passengers  or  crew  are  aboard, 
except  as  provided  by  paragraph  (b)  of  this 
section  and  Paragraph  112.05-15(c),  and  ex- 
cept when  the  emergency  lights  consist  of 
relay-controlled  battery-operated  lanterns. 
(See  footnote  5  in  Table  112.05-5(a).) 

-;^1 1 2.05-1 0(b)      Emergency  lighting 
feeders 

112.05-10(b)(l)  For  vessels  provided 
with  firescreen  bulkheads  forming  fire  zones, 
at  least  one  emergency  lighting  feeder  shall 
be  provided  to  supply  only  the  emergency 
lights  between  two  adjacent  main  vertical 
fire  zone  bulkheads.  The  emergency  lighting 
feeder  shall  be  separated  as  widely  as  pos- 
sible from  any  general  lighting  feeder  sup- 
plying the  same  space. 

112.05-10(b)(2)  On  vessels  fitted  with 
an  automatic  emergency  lighting  and  power 
system,  a  separate  emergency  lighting  feeder 
shall  be  provided  for  emergency  lights  located 
in,  or  controlled  from,  the  wheelhouse.  A 
distribution  panel  for  these  lights  with  a 
fused  switch  or  circuit  breaker  for  each 
branch  circuit  shall  be  provided.  Circuits  to 


navigation  lights  not  controlled  by  the  navi- 
gation light  panel,  signal  lights,  and  emer- 
gency lights  on  open  decks,  wheelhouse, 
chartroom,  and  fire  control  room  shall  be 
supplied  from  this  wheelhouse  distribution 
panel.  The  supply  to  the  navigation  light 
indicator  panel  shall  be  either  a  separate 
circuit  from  the  emergency  switchboard  or  a 
through  feed,  without  switch  or  overcurrent 
protection,  from  the  feeder  supplying  the 
wheelhouse  emergency  lighting  panel.  For 
overcurrent  protection  of  the  feeder  supply- 
ing a  navigation  light  panel  see  subdivision 
111.75-15(g)(2)(ii)  of  this  chapter. 

112.05-10(b)(3)  On  vessels  provided 
with  both  a  temporary  and  a  final  emergency 
lighting  source  of  supply,  a  separate  feeder 
to  the  wheelhouse  shall  be  provided  for  the 
lifeboat  floodlights.  This  feeder  shall  supply 
a  distribution  panelboard  having  a  fused 
switch  or  circuit  breaker  for  each  brand  cir- 
cuit. This  feeder  may  be  connected  to  the 
final  emergency  lighting  source  of  supply. 
On  vessels  without  a  temporary  source  of 
supply,  these  lights,  when  provided,  may  be 
supplied  by  the  same  feeder  as  other  emer- 
gency lights  controlled  from  the  wheelhouse. 

112.05-10(c)  Emergency  lights  for  the 
illumination  of  boats  and  embarkation  decks, 
lifeboat  launching  gear,  wheelhouse,  chart- 
room,  and  navigating  instruments  need  not 
be  continuously  lighted  and,  except  as  pro- 
vided otherwise  in  this  paragraph,  shall  be 
controlled  by  switches  located  in  the  wheel- 
house. 

112.05-10(c)(l)  On  "island  type"  ves- 
sels, such  as  tankers  and  Great  Lakes'  bulk 
freighters,  lighting  for  illumination  of  life- 
boats, launching  gear  and  embarkation  areas 
remote  from  the  wheelhouse  island  may  be 
controlled  from  a  central  location  within  the 
island  involved  in  lieu  of  from  the  wheel- 
house. 

112.05-10(d)  Emergency  lights  shall  be 
marked  with  a  letter  "E"  of  at  least  1/2-inch 
in  height  as  required  by  Section  78.47-33  of 
Subchapter  H  (Passenger  Vessels),  and  Sec- 
tion 97.37-25  of  Subchapter  I  (Cargo  and 
Miscellaneous  Vessels)  of  this  chapter. 

112.05-15      Emergency    lighting    system    for 
small  passenger  vessels 

112.05-15(a)  Small  passenger  vessels, 
certificated  to  operate  only  between  sunrise 
and  sunset,  may  be  permitted  to  operate 
without  an  emergency  lighting  system. 

112.05-15(b)  Small  passenger  vessels, 
certificated  to  operate  not  more  than  15  miles 
offshore,  may  be  permitted  to  operate  with- 
out an  emergency  lighting  system  provided 
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all  of  the  conditions,  where  applicable,  con- 
tained in  this  paragraph  are  complied  with. 

112.05-15(b)(l)  The  source  of  sup- 
ply of  the  general  lighting  system  must  be 
independent  of  the  propulsion  plant. 

112.05-15(b)(2)  On  vessels  required 
to  meet  at  least  a  one  compartment  standard 
of  subdivision,  the  source  of  supply  of  the 
general  lighting  system  must  be  located 
above  the  bulkhead  deck. 

112.05-15(c)  On  small  passenger  ves- 
sels having  no  sleeping  accommodations  for 
passengers  and  requiring  not  more  than  10 
emergency  lights,  the  automatic  emergency 
lighting  system  need  not  form  a  part  of  the 
regular  lighting  system  and  need  not  be  con- 
tinuously lighted.  Individual  storage-battery- 
operated  automatic  emergency  lighting  units 
will  be  acceptable  for  such  vessels  in  lieu  of 
a  single  source  emergency  lighting  system 
provided  the  units  incorporate  an  automatic 
battery  charger,  are  not  readily  portable,  and 
have  sufficient  capacity  for  not  less  than  6 
hours  continuous  operation. 

112.10     CLASSIFICATIONS    OF    EMERGENCY 
LIGHTING  AND  POWER  SYSTEMS 

112.10-1      General 

Emergency  lighting  and  power  systems  are 
classified  in  accordance  with  the  method  pro- 
vided to  cause  the  system  to  apply  potential 
to  the  emergency  loads  and  in  accordance 
with  the  basic  function  of  the  system. 

112.10—5      Manual    emergency    lighting    and 
power  system 

A  manual  emergency  lighting  and  power 
system  is  one  in  which  a  single  manual  oper- 
ation, such  as  the  manual  operation  of  a 
switch  from  an  "off"  to  an  "on"  position,  is 
required  to  cause  the  emergency  lighting  and 
power  system  to  supply  power  to  the  emer- 
gency loads. 

112.10—10     Automatic     emergency     lighting 
and  power  system 

An  automatic  emergency  lighting  and  pow- 
er system  is  one  in  which  a  specified  reduc- 
tion in  potential  from  the  ship's  service  pow- 
er and  lighting  plant  will  cause  the  emer- 
gency lighting  and  power  system  to  supply 
power  to  the  emergency  loads. 

112.10—15     Temporary  source  of  emergency 
lighting  and  power 

A  temporary  source  of  emergency  lighting 
and  power  is  one  of  limited  capacity  de- 
signed to  carry,  for  a  short  time,  selected 
emergency  loads  while  an  emergency  source 
of  larger  capacity  is  being  started. 


112.10-20      Final  source  of  emergency  light- 
ing and  power 

A  final  source  of  emergency,  lighting  and 
power  is  one  designed  to  function  subsequent 
to  the  termination  of  the  temporary  source. 

112.15      EMERGENCY  LOADS 

1 1 2.15-1     Temporary  emergency  source  loads 

112.15-l(a)  The  emergency  lighting  and 
power  loads  listed  in  this  section  shall  be 
arranged  so  that  they  can  be  energized  from 
the  temporary  emergency  source. 

112.15-l(b)  Navigation  light  indicator 
panel,  if  required  by  Section  113.55-25  of 
this  subchapter. 

112.15-l(c)  A  sufficient  number  of 
lights  throughout  machinery  spaces  to  per- 
mit the  performance  of  essential  operations 
and  observations  under  emergency  conditions 
and  to  facilitate  restoration  of  service. 

112.15-l(d)  Lighting  for  passageways, 
stairways,  and  escape  trunks  in  passenger 
quarters,  crew  quarters,  public  spaces,  ma- 
chinery spaces  and  work  spaces,  adequate  to 
permit  passengers  and  crew  readily  to  find 
their  way  to  open  decks  and  to  lifeboat  em- 
barkation and  assembly  points  with  all  water- 
tight doors  and  fire  screen  doors  closed. 

112.15-l(e)  Illuminated  signs  bearing 
the  word  "Exit"  in  red  letters  shall  be  in- 
stalled in  such  locations  throughout  a  pas- 
senger vessel  so  that  from  any  portion  of  the 
vessel  normally  accessible  to  the  passengers 
or  crew,  except  machinery  spaces,  and  ex- 
cept stores  and  similar  spaces  where  the 
crew  are  not  normally  employed,  and  with 
all  fire  doors  in  stairway  inclosures  and  main 
vertical  zone  bulkheads  closed  and  all  water- 
tight doors  closed,  the  direction  of  escape  to 
the  open  deck  will  be  apparent.  For  the  pur- 
pose of  this  paragraph,  individual  staterooms 
and  other  similar  small  rooms  will  not  be 
required  to  have  such  signs,  but  upon  emerg- 
ing from  such  rooms  the  direction  of  escape 
shall  be  apparent.  (Also  see  Paragraph 
111.50-15(d)  of  this  subchapter.) 

112.15-l(f)  General  illumination  for 
safe  operation  of  watertight  doors,  if  in- 
stalled and  power-operated. 

■^112.15-l(g)  One  or  more  lights  in  gal- 
leys, pantries,  steering  gear  rooms,  emer- 
gency power  rooms,  chartroom,  wheelhouse, 
mess  rooms,  and  recreation  rooms. 

112.15-l(h)  Lighting  for  boat  and  em- 
barkation decks  and  passenger  assembly 
points  for  safe  embarkation  into  the  life- 
boats. 

112.15-1(1)  Electric  communication  sys- 
tems essential  under  temporary  emergency 
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conditions  and  which  do  not  have  an  in- 
dependent storage  battery  source  of  power. 

112.15-l(j)  Watertight  door  system,  if 
installed  and  power-operated. 

112.15-l(k)  Emergency  loudspeaker 
system,  if  installed. 

112.15-1(1)  Fire  screen  door  holding 
and  release  system,  if  installed. 

112.15-l(m)  Supply  to  motor-generator 
or  other  conversion  equipment  where  a  tem- 
porary emergency  source  of  alternating  cur- 
rent is  necessary  for  essential  communication 
systems,  emergency  or  safety  requirements. 

1 1 2.15-5      Final  emergency  source  loads 

112.15-5(a)  The  emergency  lighting 
and  power  loads  listed  in  paragraphs  (b)  to 
(i),  inclusive,  of  this  section  shall  be  arranged 
so  that  they  can  be  energized  from  the  final 
source.  It  is  recommended  that  loads  listed 
in  paragraphs  (j)  to  (p),  inclusive,  of  this 
section  be  arranged  so  that  they  can  be 
energized  from  the  final  source  where  the 
capacity  and  character  of  the  emergency 
plant  will  permit. 

112.15-5(b)  All  loads  listed  in  Section 
112.15-1,  as  indicated. 

112.15-5(c)  Illumination  for  the  safe 
operation  of  the  lifeboat  and  liferaft  launch- 
ing gear  and  the  lifeboats  and  liferafts  in  the 
process  of,  and  immediately  after,  being 
launched. 

112.15-5(d)  Charging  panels  of  tem- 
porary emergency  battery  and  of  starting 
battery  for  diesel  engine  driving  emergency 
generator. 

^^112.15-5(6)  One  of  the  bilge  pumps,  if 
dependent  upon  the  emergency  generator  for 
its  source  of  power  to  comply  with  Part  56  of 
this  chapter. 

112.15-5(f)  One  of  the  fire  pumps,  if 
dependent  upon  the  emergency  generator  for 
its  source  of  power  to  comply  with  Part  34 
of  Subchapter  D  (Tank  Vessels),  Part  76  of 
Subchapter  H  (Passenger  Vessels),  or  Part 
95  of  Subchapter  I  (Cargo  and  Miscellaneous 
Vessels)  of  this  chapter. 

112.15-5(g)  Sprinkler  system  pump  or 
water  spray  extinguishing  system  pump,  if 
dependent  upon  the  emergency  generator  for 
its  source  of  power  to  comply  with  Part  76 
of  Subchapter  H  (Passenger  Vessels)  of  this 
chapter. 

112.15-5(h)  Daylight  signaling  lights, 
if  installed. 

112.15-5(1)  Smoke  detector  system,  if 
installed. 

112.15-5(j)  Radio  installation,  if  in- 
stalled. 


112.15-5(k)  Radio  direction  finder,  if 
installed. 

112.15-5(1)  Loran,  if  installed. 

112.15-5(m)  Radar  plan  position  indica- 
tor, if  installed. 

112.15-5(n)  Gyrocompass,  if  installed. 

112.15-5(o)  Depth  sounder,  if  installed. 

112.15-5(p)  Electric  whistle  and  siren 
control,  if  installed. 

112.15-10     Single    automatically     started 
source  loads 

When  only  a  single  automatically  started 
source  of  emergency  lighting  and  power  is 
installed,  the  circuits  listed  in  Section  112.15- 
5,  as  indicated,  shall  be  arranged  so  that  they 
can  be  energized  from  the  single  emergency 
source  of  supply. 

1 12.15-15      Manually  started  source  loads 

112.15-15(a)  When  a  manually  started 
emergency  lighting  and  power  system  is  in- 
stalled, the  circuits  listed  in  Section  112.15- 
5,  as  indicated,  shall  be  arranged  so  that 
they  may  be  energized  from  the  emergency 
source  of  supply. 

112.20  OPERATION  OF  EMERGENCY  SYSTEMS 
HAVING  BOTH  A  TEMPORARY  AND  A 
FINAL  SOURCE  OF  EMERGENCY  LIGHT- 
ING AND  POWER 

112.20-1      Emergency  loads 

112.20-l(a)  The  emergency  loads  listed 
in  Subpart  112.15,  as  indicated,  shall  nor- 
mally be  energized  from  the  ship's  service 
generating  plant  through  automatic  transfer 
switches. 

112.20—5      Failure  of  power  from  the  normal 
source 

112.20-5(a)  In  the  event  of  a  reduction 
of  potential  of  the  normal  source  by  15  to  40 
percent  of  normal  value,  the  loads  listed  in 
Section  112.15-1  shall  automatically  be  sup- 
plied from  the  temporary  source  of  emergen- 
cy lighting  and  power.  For  systems  in  which 
a  reduction  of  frequency  of  the  normal  source 
or  final  source  will  adversely  affect  the  emer- 
gency system  and  emergency  loads,  suitable 
means  shall  be  provided  to  transfer  the  loads 
listed  in  Section  112.15-1  to  the  temporary 
source. 

-^112.20—10      Diesel    or    gas    turbine    driven 
emergency  source  of  power 

112.20-10(a)  Simultaneous  with  the 
operation  described  in  Section  112.20-5,  the 
diesel  or  gas  turbine  engine  driving  the  final 
source  (emergency  generator)  shall  automati- 
cally be  started  with  no  load  connected  to  the 
emergency  generator. 
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1 1 2.20-1 5      Potential  of  final  source 

112.20-15(a)  When  the  potential  of  the 
final  source  (emergency  generator)  reaches 
85  to  95  percent  of  normal  value,  the  emer- 
gency loads  listed  in  Subpart  112.15,  as  in- 
dicated, shall  automatically  be  transferred 
to  this  final  source. 

112.20-15(b)  When  potential  from  the 
ship's  service  generating  plant  has  been 
restored  to  normal,  the  emergency  loads  may 
be  manually  transferred  to  the  normal  source 
and  the  emergency  generator  manually 
stopped. 

112.20-15(c)  Should  the  potential  of 
the  final  source  (emergency  generator),  while 
supplying  the  emergency  loads,  fall  below  75 
to  85  percent  of  normal  value,  the  temporary 
emergency  loads  shall  again  be  transferred 
to  the  temporary  source  as  described  in  Sec- 
tion 112.20-5. 

*n2.25  OPERATION  OF  EMERGENCY  SYS- 
TEM HAVING  AN  AUTOMATIC 
STARTING  DIESEL-ENGINE  OR  GAS 
TURBINE  DRIVEN  EMERGENCY 
GENERATOR  AS  THE  SOLE  SOURCE 
OF  EMERGENCY  LIGHTING  AND 
POWER 

112.25—1      Emergency  loads 

112.25-l(a)  The  emergency  loads  listed 
in  Section  112.15-5,  as  indicated,  shall  nor- 
mally be  energized  from  the  ship's  service 
generating  plant  through  automatic  transfer 
switches. 

1 1 2.25-5      Reduction  of  potential 

112.25-5(a)  In  the  event  of  failure  of 
power  from  the  normal  source,  such  as  a  re- 
duction of  potential  by  15  to  40  percent  of 
normal  value,  the  engine  driving  the  emer- 
gency generator  shall  automatically  be  started 
with  no  load  connected  to  the  emergency  gen- 
erator. 

112.25-10     Operation  requirements 

112.25-10(a)  When  the  potential  of  the 
emergency  generator  reaches  85  to  95  per- 
cent of  normal  value,  the  emergency  loads 
shall  automatically  be  connected  to  the  emer- 
gency generator. 

112.25-10(b)  When  potential  from  the 
ship's  service  generating  plant  has  been  re- 
stored to  normal,  the  emergency  loads  may 
be  manually  transferred  to  the  normal  source 
and  the  emergency  generator  manually 
stopped. 


112.30  OPERATION  OF  EMERGENCY  SYSTEMS 
HAVING  AN  AUTOMATICALLY  CON- 
NECTED STORAGE  BATTERY  AS  THE 
SOLE  SOURCE  OF  EMERGENCY  LIGHT- 
ING AND  POWER 

112.30-1      Emergency  loads 

112.30-1  (a)  The  emergency  loads  listed 
in  Section  112.15-5,  as  indicated,  shall  nor- 
mally be  energized  from  the  ship's  service 
generating  plant  through  automatic  transfer 
switches. 

1 1 2.30-5      Reduction  of  potential 

1 12.30-5(a)  Upon  reduction  of  potential 
from  the  normal  source  by  15  to  40  percent 
of  normal  value,  the  emergency  loads  shall 
automatically  be  disconnected  from  the  nor- 
mal source  and  connected  to  the  emergency 
storage  battery. 

112.30-10     Operation  requirements 

112.30-10(a)  Upon  restoration  of  po- 
tential from  the  normal  source  of  85  to  95 
percent  of  normal  values,  the  emergency  loads 
shall  automatically  be  transferred  back  to 
the  normal  source. 

*1 12.35  OPERATION  OF  A  MANUALLY  CON- 
TROLLED EMERGENCY  SYSTEM  HAV- 
ING A  STORAGE  BATTERY  OR  A  DIE- 
SEL-ENGINE OR  GAS  TURBINE 
DRIVEN  GENERATOR  AS  THE  SOLE 
SOURCE  OF  EMERGENCY  LIGHTING 
AND  POWER 

112.35-1      Manual  operation  requirements 

112.35-l(a)  Manually  started  emergen- 
cy lighting  and  power  systems  shall  require 
only  a  single  manual  operation,  such  as  the 
manual  operation  of  a  switch  from  an  "off" 
to  an  "on"  position,  to  cause  the  emergency 
system  to  supply  its  connected  loads. 

1 1 2.35—5      Means  for  starting 

112.35-5(a)  The  starting  means  shall 
be  located  in  the  wheelhouse  or  so  as  to  be 
under  the  control  of  the  chief  engineer, 

112.40  INSTALLATIONS  REQUIRING  AN  AL- 
TERNATING-CURRENT TEMPORARY 
SOURCE   OF  SUPPLY 

112.40—1      General  requirements 

112.40-l(a)  Installations  requiring  al- 
ternating current  for  the  operation  of  com- 
munication equipment  or  other  apparatus 
essential  under  temporary  emergency  condi- 
tions shall  be  provided  with  the  necessary 
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conversion  equipment.  Where  such  conver- 
sion equipment  will  be  operating  both  under 
normal  conditions  and  under  temporary 
emergency  conditions,  the  conversion  equip- 
ment shall  be  provided  in  duplicate. 

1 12.45      VISIBLE  INDICATORS  AND  TEST  SWITCH 

^112.45-1      Visible  indicators 

112.45-l(a)  Visible  indicators  shall  be 
provided  in  the  machinery  space  to  indicate 
when  the  emergency  battery  is  being  dis- 
charged and  when  the  emergency  loads  are 
being  supplied  by  an  automatically  controlled 
emergency  source  of  supply  (storage  battery 
or  emergency  diesel  or  gas  turbine  gen- 
erator). 

112.45-5      Test  switch 

112.45-5(a)  A  test  switch  shall  be  pro- 
vided at  the  emergency  switchboard  or  other 
location  as  may  be  approved  to  simulate  a 
failure  of  potential  from  the  normal  source, 
the  operation  of  which  switch  will  cause  the 
emergency  loads  to  be  transferred. 

112.50      EMERGENCY      DIESEL-ENGINE-DRIVEN 
GENERATOR  SETS 

-^112.50—1      General  requirements 

112.50-l(a)  The  diesel  engine  of  the 
generator  set  shall  be  complete  with  all 
accessories  necessary  for  operation  and  pro- 
tection of  the  engine,  shall  have  a  self-con- 
tained cooling  system  of  size  to  assure  con- 
tinuous engine  operation  using  100°F.  air, 
and  the  fuel  used  shall  have  a  flashpoint  of 
not  less  than  110°F.  The  room  in  which  the 
set  is  located  shall  be  provided  with  suitable 
intake  and  exhaust  ducts  to  supply  adequate 
cooling  air.  The  diesel  engine  as  installed 
shall  be  without  starting  aid  except  that  a 
thermostatically  controlled  electric  water 
jacket  heater,  connected  to  the  final  emer- 
gency bus,  may  be  employed.  The  diesel  en- 
gine as  installed  shall  be  capable  of  carrying 
its  full  rated  load  within  20  seconds  after 
cranking  is  initiated  with  the  intake  air, 
room  ambient,  and  starting  equipment  all  at 
a  temperature  of  32°F.  The  diesel  engine 
shall  be  started  by  either  hydraulic  or  electric 
means.  The  generator  sets  shall  lubricate  and 
operate  satisfactorily  when  permanently  in- 
clined to  an  angle  of  2214°  athwartship  and 
10°  fore  and  aft,  and  shall  be  arranged  so 
that  it  will  not  spill  oil  under  a  vessel  roll  of 
30°  each  side  of  the  vertical.  Units  shall  shut 
down  automatically  upon  loss  of  lubricating 
oil  pressure,  dangerous  overspeeding,  and 
operation  of  the  fixed  carbon  dioxide  system 
in  the  emergency  generator  room.  An  audible 
alarm  device  shall  be  provided  to  sound  on 


low  oil  pressure  and  high  cooling  water  tem- 
perature. 

112.50-l(b)     Hydraulic   starting  means 
shall  comply  with  the  following  conditions : 

112.50-l(b)(l)  The  hydraulic  crank- 
ing device  shall  be  a  self-contained  system 
which  will  provide  the  required  cranking 
forces  and  engine  starting  RPM  as  recom- 
mended by  engine  manufacturer. 

112.50-l(b)(2)  Electrically  operated 
means  shall  automatically  provide  and  main- 
tain the  stored  hydraulic  pressure  within  the 
predetermined  pressure  limits. 

112.50-l(b)(3)  The  means  of  auto- 
matically maintaining  the  hydraulic  system 
within  the  predetermined  pressure  limits  shall 
be  energized  from  the  final  emergency  bus. 

112.50-l(b)(4)  Means  shall  be  pro- 
vided to  manually  recharge  the  hydraulic 
system. 

112.50-l(b)(5)  Charging  of  the  hy- 
draulic cranking  system  shall  not  create  an 
absence  of  hydraulic  power  for  engine  start- 
ing at  any  time. 

112.50-l(b)(6)  The  capacity  of  the 
hydraulic  cranking  system  shall  provide  not 
less  than  six  cranking  cycles.  Each  cranking 
cycle  shall  provide  the  necessary  number  of 
revolutions  at  the  required  RPM  to  permit 
the  diesel  engine  to  meet  the  requirements  of 
carrying  its  full  rated  load  within  20  seconds 
after  cranking  is  initiated  with  intake  air, 
room  ambient  temperature  and  hydraulic 
cranking  system  at  32 °F. 

11 2.50-1  (b)(7)  Capacity  of  the  hy- 
draulic cranking  system  sufficient  for  three 
starts  under  conditions  of  subparagraph  (6) 
of  this  paragraph  shall  be  held  in  reserve 
and  arranged  so  that  the  operation  of  a 
single  control  by  one  person  will  isolate  the 
discharged"  or  initially  used  part  of  the  sys- 
tem and  permit  the  reserve  capacity  to  be 
employed. 

1 12.50-1  (c)     Electrical    starting    means 
shall  complv  with  the  following  conditions: 

112.50-l(c)(l)  The  starting  battery 
shall  be  of  sufficient  capacity  to  provide  not 
less  than  six  consecutive  cranking  cycles. 
Each  cycle  shall  consist  of  not  less  than  one- 
half  minute  of  battery  rest. 

112.50-l(c)(2)  At  the  end  of  the  sixth 
cranking  cycle  the  battery  voltage  while 
cranking  the  engine,  shall  be  not  less  than 
50  percent  of  nominal  battery  voltage. 

112.50-l(c)(3)  The  cranking  cycles 
shall  be  with  the  intake  air,  room  ambient, 
and  starting  battery  at  a  temperature  of  not 
more  than  32 °F. 
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-^112.51      EMERGENCY   GAS  TURBINE   DRIVEN 
GENERATOR  SETS 

112.51—1      General  requirements 

112.51-l(a)  The  gas  turbine  of  the  gen- 
erator set  shall  be  complete  with  all  acces- 
sories necessary  for  operation  and  protection 
of  the  engine;  shall  have  a  self-contained 
cooling  system  of  a  size  so  as  to  assure  con- 
tinuous engine  operation  using  100°F.  air; 
and  the  fuel  used  shall  have  a  flashpoint  of 
not  less  than  110"  F.  The  room  in  which  the 
set  is  located  shall  be  provided  with  suitable 
intake  and  exhaust  ducts  to  supply  adequate 
cooling  air.  The  gas  turbine  as  installed  shall 
be  without  starting  aid.  The  gas  turbine  as 
installed  shall  be  capable  of  carrying  its  full 
rated  load  within  20  seconds  after  cranking 
is  initiated  with  the  intake  air,  room  ambient, 
and  starting  equipment  all  at  a  temperature 
of  32°F.  The  gas  turbine  shall  be  started  by 
either  hydraulic  or  electric  means.  The  gen- 
erator sets  shall  lubricate  and  operate  satis- 
factorily when  permanently  inclined  to  an 
angle  of  221/2°  athwartship  and  10°  fore  and 
aft,  and  shall  be  arranged  so  that  it  will  not 
spill  oil  under  a  vessel  roll  of  30°  each  side 
of  the  vertical.  Units  shall  shutdown  auto- 
matically upon  loss  of  lubricating  oil  pres- 
sure, dangerous  overspeeding,  and  release  of 
carbon  dioxide  in  the  emergency  generator 
room.  Audible  alarms  shall  be  provided  for 
high  gas  temperature,  high  oil  temperature, 
overspeed,  low  oil  pressure,  and,  if  provided, 
high  cooling  water  temperature.  Details  of 
the  required  shutdowns  and  alarms  are  con- 
tained in  paragraph  58.10-15(g)  of  Sub- 
chapter F  (Marine  Engineering)  of  this 
chapter. 

112. 51-1  (b)  When  hydraulic  starting 
means  are  employed  the  requirements  of  par- 
agraph 112.50-l(b)  shall  be  complied  with. 
When  electric  starting  means  are  employed 
the  requirements  of  paragraph  112.50-l(c) 
shall  be  complied  with. 

112.55      STORAGE  BATTERY  INSTALLATION 

112.55—1      General  requirements 

112.55-l(a)  Storage  batteries  for  emer- 
gency lighting  and  power  systems,  including 
starting  batteries  for  emergency  diesel-en- 
gine  driven  generator  sets,  shall  be  of  a 
design  and  construction  proven  successful  in 
merchant  marine  service,  and  capable  of 
withstanding  the  roll  and  pitch  of  a  vessel 
and  exposure  to  salt  air.  Positive  plates  of 
lead-acid  batteries  shall  be  at  least  0.25  inch 
thick,  and  the  specific  gravity  of  the  electro- 
lyte when  fully  charged  shall  be  1.210  to 
1.220,  both  inclusive,  at  25°C.,  except  that 


thin  positive  plate  construction  (0.125  inch 
thick  minimum)  may  be  used  for  engine 
cranking  batteries.  The  fully  charged  spec- 
ific gravity  of  the  electrolyte  of  lead-acid 
engine  cranking  batteries  shall  not  exceed 
1.260  at  25°C.  for  high  watering  space  type 
batteries  or  1.285  at  25°C.  for  normal  water- 
ing space  type  batteries. 

112.55—5      Emergency  lighting  loads 

112.55-5(a)  When  supplying  emergency 
lighting  loads,  the  storage  battery  initial 
voltage  shall  not  exceed  the  standard  system 
voltage  by  more  than  5  percent. 

112.55-10     Storage  battery  requirements 

112.55-10(a)  Storage  battery  installa- 
tions for  emergency  lighting  and  power,  in- 
cluding starting  batteries  for  emergency 
diesel-engine  driven  generator  sets,  shall  in- 
clude the  necessary  apparatus  automatically 
to  maintain  the  battery  in  a  fully  charged 
condition.  At  all  times  when  the  ship's  serv- 
ice source  of  supply  is  available,  the  battery 
shall  be  furnished  a  continuous  trickle  charge, 
except  that  after  a  battery  discharge,  the 
battery  shall  be  automatically  charged  at  a 
higher  rate  until  the  battery  voltage  in- 
creases to  a  predetermined  point.  Charging 
operations  shall  not  create  an  absence  of 
battery  power  at  any  time.  Instruments  to 
show  the  rate  of  charge  shall  be  provided, 
112.55-15      Capacity  of  storage  battery 

112.55-15(a)  The  capacity  of  a  storage 
battery  shall  be  ample  to  close  each  water- 
tight door  three  times  and  to  open  each 
watertight  door  two  times,  and  to  carry  the 
remaining  emergency  loads  continuously  for 
the  duration  of  time  required  by  Paragraph 
112.05-5(a),  at  the  end  of  which  time  the 
potential  of  the  storage  battery  shall  be  not 
less  than  87.5  percent  of  standard  system 
voltage.  The  nominal  potential  of  a  lead-acid 
storage  battery  will  be  taken  as  2.0  volts  per 
cell ;  the  nominal  potential  of  nickel-alkaline 
storage  batteries  will  be  taken  as  from  1.2 
to  1.4  volts  per  cell. 

112.55-20      Diesel  engine  cranking  batteries 

112.55-20(a)  Batteries  used  for  start- 
ing emergency  diesel  engine  generator  sets 
shall  be  either  the  lead-acid  or  nickel-cadmium 
type. 

112.90      EMERGENCY    LIGHTING    AND    POWER 
SYSTEMS    FOR    VESSELS    CONTRACTED 
FOR  PRIOR  TO  NOVEMBER  19,  1952 
112.90-1      General 

112.90-1  (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved, 
but  not  meeting  the  applicable  specifications 
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or  requirements  set  forth  in  Subparts  112.05 
through  112.55,  may  be  continued  in  service 
so  long  as  they  are  maintained  in  good  con- 
dition to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  repairs 
and  minor  alterations  may  be  made  to  the 
same  standards  as  the  original  installation : 
Provided,  That,  in  no  case,  will  a  greater 
departure  from  the  standards  of  Subparts 
112.05  through  112.55  be  permitted  than 
presently  exist. 

112.90-l(b)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

^112.90-3  Emergency  lighting  and  power 
systems  for  passenger  vessels, 
contracted  for  prior  to  November 
19,  1952,  on  an  international 
voyage. 

112.90-3(a)  The  emergency  lighting  and 
power  systems  for  passenger  vessels,  con- 
tracted for  prior  to  November  19,  1952,  on 
an  international  voyage  shall  meet  the 
applicable  standards  of  Subparts  112.05 
through  112.55. 

*1 12.90-5  EMERGENCY  LIGHTING  SYSTEM 
FOR  OCEAN  AND  COASTWISE 
PASSENGER  VESSELS,  CON- 
TRACTED FOR  PRIOR  TO  NOVEM- 
BER 19,  1952,  OTHER  THAN 
PASSENGER  VESSELS  ON  AN  IN- 
TERNATIONAL VOYAGE. 

-^112.90-5(a)  The  emergency  lighting 
system  for  ocean  and  coastwise  vessels,  con- 
tracted for  prior  to  November  19,  1952,  other 
than  passenger  vessels  on  an  international 
voyage,  shall  be  in  accordance  with  this 
section. 

112.90-5(b)  Provision  shall  be  made  on 
all  passenger  vessels  for  an  electric  or  other 
system  of  lighting,  sufficient  for  all  require- 
ments of  safety,  in  the  different  parts  of  the 
ship.  There  shall  be  a  self-contained  source 
capable  of  supplying,  when  necessary,  this 
safety  lighting  system,  and  placed  in  the  up- 
per parts  of  the  ship  above  the  margin  line. 

112.90-5(c)  The  exit  from  every  main 
compartment  occupied  by  passengers  or  crew 
shall  be  continuously  lighted  by  an  emergen- 
cy lamp.  The  power  for  these  emergency 
lamps  shall  be  so  arranged  that  they  will  be 
supplied  from  the  independent  installations 
referred  to  in  paragraph  (b)  of  this  section 
in  the  event  of  failure  of  the  main  generating 
plant. 

112.90-5(d)  On  all  passenger  vessels 
contracted  for  on  and  after  July  1,  1935,  or 
where  existing  emergency  installations  oper- 


ated by  internal  combustion  engines  are  re- 
placed, the  emergency  generator  shall  be 
driven  by  a  diesel  or  semi-diesel  engine, 
equipped  with  means  for  quick  starting.  Such 
emergency  equipment  shall  be  located  in  steel 
or  iron  compartments  or  rooms  on  the  deck 
above  the  weather  deck  and  isolated  from  the 
passenger  and  crew  quarters.  Where  existing 
installations  of  emergency  engines  and  gen- 
erators are  located  in  wooden  compartments 
or  rooms,  such  compartments  or  rooms  shall 
be  made  fire-resistant  by  lining  same  with 
asbestos  board  having  a  thickness  of  not  less 
than  one-quarter  inch  over  which  iron  or 
steel  sheathing  shall  be  fitted. 

112.90-5(e)  Provision  shall  be  made  on 
all  passenger  vessels,  where  the  boat  deck  is 
more  than  30  feet  above  the  waterline  at  the 
lightest  seagoing  draft,  for  readily  and 
continuously  available  illumination  from  the 
vessel  of  lifeboats  when  alongside  and  in 
process  of,  or  immediately  after,  being 
launched.  There  shall  be  a  self-contained 
source  capable  of  supplying,  when  necessary, 
this  safety  lighting  system  and  placed  in  the 
upper  part  of  the  vessel  above  the  bulkhead 
deck. 

112.90-5(e)(l)  The  emergency  gener- 
ating set  will  ordinai'ily  provide  a  satisfac- 
tory source  of  illumination,  and,  where  used 
for  this  purpose,  it  shall  be  of  sufficient  power 
to  provide  for  such  illumination  in  addition 
to  other  demands  made  upon  the  set. 

*1 12.90-10     EMERGENCY    LIGHTING    SYSTEM 
FOR    PASSENGER    VESSELS,    CON- 
TRACTED FOR  PRIOR  TO  NOVEM- 
BER     19,      1952,     OTHER     THAN 
OCEAN  AND  COASTWISE  PASSEN- 
GER   VESSELS    AND     PASSENGER 
VESSELS  ON  AN  INTERNATIONAL 
VOYAGE 
*112.90-10(a)     The  emergency  lighting 
system  for  passenger  vessels,  contracted  for 
prior  to  November  19,  1952,  other  than  ocean 
and  coastwise  passenger  vessels  and  passen- 
ger vessels  on  an  international  voyage,  shall 
be  in  accordance  with  this  section. 

112.90-10(b)  All  vessels  engaged  in  the 
passenger  service,  which  are  electrically 
lighted  by  dynamos  or  other  electric  units, 
located  below  the  deep-load  line  of  the  vessel, 
shall  have  on  board  an  emergency  electric 
lighting  system  located  above  the  deep-load 
line  to  light  the  vessel  sufficiently  to  enable 
the  passengers  and  crew  to  find  their  way  to 
the  exits  in  the  event  of  failure  of  the  main 
lighting  system.  The  emergency  lighting  sys- 
tem shall  at  all  times  be  ready  for  immediate 
use,  and  shall  be  installed  and  arranged  so 
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that  all  emergency  lights  may  be  switched 
on  from  the  pilothouse,  navigation  bridge,  or 
a  central  station. 

112.90-10(c)  On  all  passenger  vessels 
contracted  for  on  and  after  July  1,  1935,  or 
where  existing  emergency  installations  oper- 
ated by  internal-combustion  engines  are  re- 
placed, the  emergency  generator  shall  be 
driven  by  a  diesel  or  semi-diesel  engine, 
equipped  with  means  for  quick  starting.  Such 
emergency  equipment  shall  be  located  in 
steel  or  iron  compartments  or  rooms  on  the 
deck  above  the  weather  deck  and  isolated 
from  the  passenger  and  crew  quarters.  Where 
existing  installations  of  emergency  engines 
and  generators  are  located  in  wooden  com- 
partments or  rooms,  such  compartments  or 
rooms  shall  be  made  fire-resistant  by  lining 
same  with  asbestos  board  having  a  thickness 
of  not  less  than  one-quarter  inch  over  which 


iron  or  steel  sheathing  shall  be.  fitted. 

112.90-10(d)  Provision  shall  be  made 
on  all  passenger  vessels,  where  the  boat  deck 
is  more  than  30  feet  above  the  waterline  at 
the  lightest  seagoing  draft,  for  readily  and 
continuously  available  illumination  from  the 
vessel  of  lifeboats  when  alongside  and  in 
process  of,  or  immediately  after,  being 
launched.  There  shall  be  a  self-contained 
source  capable  of  supplying,  when  necessary, 
this  safety  lighting  system  and  placed  in  the 
upper  part  of  the  vessel  above  the  bulkhead 
deck. 

112.90-10(d)(l)  The  emergency  gen- 
erating set  will  ordinarily  provide  a  satisfac- 
tory source  of  illumination,  and,  where  used 
for  this  purpose,  it  shall  be  of  sufficient  power 
to  provide  for  such  illumination  in  addition 
to  other  demands  made  upon  the  set. 


(110) 


PART   113— COMMUNICATION  AND  ALARM  SYSTEMS  AND  EQUIPMENT 


CONTENTS 


Subpart  and 
Section 

113.01  Application 

113.01-1       Vessels  subject  to  reauirements 

113.05  General  provisions 

113.05-1       Supplementary  requirements 

113.05-5       Equipment  of  an  approved  type 

113.05-10     Wiring 

113.10  Automatic  fire  detecting  and  alarm  sys- 

tems 

113.10-1       Application 

113.10-5       General  requirements 

113.10-90  Equipment  and  installations  on  vessels 
contracted  for  prior  to  November  19, 
1952 

113.15  IVIanual  fire  alarm  systems 

113.15-1       Application 

113.15-5       General  requirements 

113.15-90  Equipment  and  installations  on  vessels 
contracted  for  prior  to  November  19, 
1952 

113.20  Automatic  sprinkler  systems 

112.20-1       Application 

113.20-5       General  requirements 

113.20-90  Equipment  and  installations  on  vessels 
contracted  for  prior  to  November  19, 
1952 

113.25  General  alarm  systems 

113.25-1       Application 

113.25-5       Operation 

113.25-10     General  requirements 

113.25-15     Detail  requirements 

113.25-20     Marking  of  equipment 

113.25-25  General  alarm  system  for  manned  ocean 
and  coastwise  barges 

113.25-30  General  alarm  system  for  barges  of  300 
gross  tons  and  over  with  sleeping  ac- 
commodations for  more  than  6  persons 

113.25-90     General  alarm  system  for  existing  vessels 

113.30  Sound  powered  telephone  and  voice  tube 

systems 

113.30-1       Application 

113.30-5       General  requirements 

113.30-10     Voice  tubes,  general  requirements 

113.30-15     Voice  tubes,  detail  requirements 

113.30-20  Sound  powered  telephone  system,  general 
requirements 

113,30-25  Sound  powered  telephone  system,  detail 
requirements 

113.30-90  Sound  powered  telephone  and  voice  tube 
systems  for  existing  vessels 

113.35  Engine  order  telegraph  systems 

113.3.5-1       Application 

113.35-5       General  requirements 

113.35-10  Engine  gong  systems,  general  require- 
ments 

113.35-15     Engine  gong  systems,  application 

113.35-20  Mechanical  engine  order  telegraph  sys- 
tems, general  requirements 

113.35-25     Mechanical   engine   order  telegraph 
tems,  detail  requirements 

113.35-30     Mechanical   engine   order  telegraph 
tems,  operation 


sys- 


sys- 


Subpart  and 
Section 

113.35-35  Mechanical  engine  order  telegraph  sys- 
tems, application 

113.35-40  Electric  engine  order  telegraph  systems, 
general  requirements 

113.35-45  Electric  engine  order  telegraph  systems, 
detail  requirements 

113.35-50  Electric  en'gine  order  telegraph  system, 
operation 

113.35-55  Electric  engine  order  telegraph  systems, 
application 

113.35-90  Engine  order  telegraph  systems  for  exist- 
ing vessels 

113.40  Rudder  angle  indicator  systems 

113.40-1       Application 

113.40-5       General  requirements 

113.40-10     Detail  requirements 

113.40-90  Rudder  angle  indicator  systems  for  exist- 
ing vessels 

113.45  Refrigerated  spaces  alarm  systems 

113.45-1       Application 

113.45-5       General  requirements 

113.45-90  Refrigerated  spaces  alarm  systems  on 
existing  vessels 

113.50  Emergency  loudspeaker  system 

113.50-1       Application 

113.50-5       General  requirements 

113.50-10     Power  supply 

113.50-15     Location   of  loudspeakers  and  amplifiers 

113.50-20     Distribution  of  cable  runs 

113.50-25     Type  of  cable  and  equipment  enclosures 

113.50-30     Shipboard  tests 

113.50  35  Operation  of  emergency  loudspeaker  sys- 
tems 

113.50-90  Emergency  loudspeaker  systems  for  ex- 
isting vessels 

113.55  (Deleted) 

113.60  (Deleted) 

113.65  Whistle  operators 

113.65-1       Application 

113.65-5       General  requirements 

113.65-90     Whistle  operators  for  existing  vessels 

113.70  Smoke  detector  systems 

113.70-1       Application 

113.70-5       General  requirements 

113.70-10     Power  supply 

113.70-90  Equipment  and  installations  on  vessels 
contracted  for  prior  to  November  19, 
1952 


AuTHOiiiTY:  The  provisions  of  this  Part  113  issued  under  R.S. 
4405,  as  amended,  4462,  as  amended,  sec.  6(b)(1),  80  Stat.  938; 
46  U.S.C.  375,  416.  49  U.S.C.  1655(b):  49  CFR  1.46(b).  Inter- 
pret or  apply  R.S.  4399,  as  amended,  4400,  as  amended,  4417,  as 
amended,  44i7a,  as  amended,  4418,  as  amended,  4421,  as  amended, 
4426,  as  amende<l,  4427,  as  amended,  4433.  as  amended,  4453,  as 
amended,  4488,  as  amended,  4491,  as  amended,  sec.  14,  29  Stat.  690, 
as  amended,  sec.  10,  35  Stat.  428,  as  amended,  41  Stat.  305,  as 
amended,  sec.  5,  49  Stat.  1384,  as  amended,  sees.  1,  2,  49  Stat. 
1544,  1545,  as  amended,  sec.  17,  54  Stat.  166,  as  amended,  see.  3, 
54  Stat.  347,  as  amended,  sec.  3,  70  Stat.  152,  sec.  3,  68  Stat.  675; 
46  U.S.C.  361,  369,  362,  391,  391a,  392,  399,  404,  405,  411,  435.  481, 
489,  366,  395,  363,  367,  526p,  1333,  390b.  50  U.S.C.  198;  E.O.  11239, 
July  31,   1965,  30  F.R.  9671,  3  CFR,  1965  Supp. 


(Ill) 


§  113.01 


ELECTRICAL  ENGINEERING 


113.01      APPLICATION 

1 1 3.01-1      Vessels  subject  to  requirements 

113.01-l(a)  The  provisions  of  this  part 
shall  apply  to  all  vessels  except  as  specifically 
noted  in  this  part. 

113.05     GENERAL  PROVISIONS 

1 13.05—1      Supplementary  requirements 

113.05-l(a)  The  provisions  of  this  part 
are  supplementary  to  the  general  require- 
ments for  electrical  systems  and  apparatus 
contained  in  this  subchapter. 

113.05—5      Equipment  of  an  approved  type 

113.05-5(a)  Where  equipment  in  this 
part  is  required  to  be  of  an  approved  type, 
such  equipment  shall  be  of  a  type  approved 
by  the  Commandant. 

113.05-5(b)  Specifications  for  many  of 
the  items  required  to  be  of  an  approved  type 
have  been  promulgated  and  are  contained  in 
Subchapter  Q  (Specifications)  of  this  chapter. 
In  general,  such  specifications  are  of  interest 
only  to  the  manufacturer  of  specific  items  of 
equipment. 

113.05-10     Wiring 

113.05-10(a)  Hook-up  wire  for  use 
within  the  components  of  the  equipment 
specified  in  this  part  shall  be  of  soft  stranded 
annealed  copper  of  suitable  cross  section  to 
provide  ample  and  safe  current  carrying  ca- 
pacity and  mechanical  strength.  Hook-up 
wire  shall  be  in  accordance  with  MIL-W-76, 
MIL-W-16878  types  B,  C,  D,  E,  EE,  and 
FF,  or  with  Subpart  111.60  of  this  sub- 
chapter. 

113.05-10(b)  All  external  wiring  and 
wiring  between  components  shall  be  in  ac- 
cordance with  Subpart  111.60  of  this  sub- 
chapter. 

113.10     AUTOMATIC     FIRE     DETECTING     AND 
ALARM  SYSTEMS 

113.10-1      Application 

113.10-l(a)  Where  an  electric  fire  de- 
tecting and  alarm  system  is  installed,  the 
provisions  of  this  subpart,  with  the  excep- 
tion of  Section  113.10-90,  shall  apply  to  all 
installations  contracted  for  on  or  after  No- 
vember 19,  1952.  Installations  contracted 
for  prior  to  November  19,  1952,  shall  meet 
the  requirements  of  Section  113.10-90. 

113.10-l(b)  For  the  vessels  on  which 
an  automatic  fire  detecting  and  alarm  system 
is  required  see  Part  76  of  Subchapter  H 
(Passenger  Vessels)  of  this  chapter. 

113.10-5      General  requirements 

'^113.10-5(a)  Fire  alarm  annunciators, 
power  supply,  fire  detectors,  test  stations,  and 


vibrating  bells  shall  be  of  a  type  approved 
by  the  Commandant,  U.S.  Coast  Guard.  Sys- 
tems installed  on  vessels  contracted  for  on 
or  after  November  19,  1959,  shall  meet  the 
requirements  of  Subpart  161.002  of  this 
chapter  in  eff'ect  on  the  date  of  contracting. 

113.10-5(b)  All  electric  cables  installed 
in  conjunction  with  fire  detecting  and  alarm 
system  shall  be  either  leaded  and  armored, 
impervious  sheathed  and  armored  or  mineral 
insulated  metal  sheathed. 

113.10-5(c)  Cable  runs  between  the  fire 
alarm  annunciator  and  fire  detecting  zones 
shall  be  as  direct  as  possible,  and  shall  avoid, 
where  possible,  staterooms,  lockers,  and  other 
enclosed  spaces  where  this  cable  could  be 
damaged  by  a  localized  fire  or  by  other  causes. 

113.10-5(d)  Conductors  for  several  fire 
detecting  zones  may  be  run  in  a  multi-con- 
ductor cable,  but  a  conductor  shall  not  be 
used  as  a  common  return  from  two  or  more 
zones. 

113.10-5(e)  Connection  boxes  containing 
conductors  to  more  than  one  fire  detecting 
zone  shall  be  of  watertight  construction  and 
the  cable  entrances  shall  be  made  tight  by 
means  of  terminal  or  stuffing  tubes. 

113.10-5(f)  Connection  boxes  for  fire 
detector  stations,  manual  alarm  stations,  test 
stations,  or  other  boxes  containing  the  con- 
ductors of  a  single  fire  detecting  zone  may  be 
of  non-watertight  construction,  if  installed 
in  a  dry  location. 

113.10-90  Equipment  anci  installations  on 
vessels  contracted  for  prior  to 
November  19,  1952 

113.10-90(a)  Existing  arrangements, 
materials,  and  facilities  previously  approved, 
but  not  meeting  the  applicable  specifications 
or  requirements  set  forth  in  Section  113.10-5, 
may  be  continued  in  service  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  In- 
spection. Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as  the 
original  installation :  Provided,  That,  in  no 
case,  will  a  greater  departure  from  the 
standards  of  Section  113.10-5  be  permitted 
than  presently  exist.  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements. 

113.10-90(b)  All  conductors  shall  con- 
form to  specifications  for  interior  communi- 
cation cable  contained  in  the  marine  rules 
as  adopted  by  the  Institute  of  Electrical  and 
Electronic  Engineers  as  regards  construction, 
size,  leading,  armoring,  protection,  support, 
and  details  of  installation,  with  the  follow- 
ing exceptions : 
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113.10-90(b)(l)  All  conductors  shall 
be  lead  sheathed  to  protect  against  moisture 
and  conductors  exposed  to  mechanical  injury 
shall  be  leaded  and  armored. 

113.10-90(b)(2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60  volts  or 
less. 

113.10-90(b)(3)  In  single-wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting 
thermostats  in  each  thermostat  zone,  but  ap- 
proved multiconductor  cable  may  be  used  to 
connect  the  several  individual  zones  to  the 
annunciator  panel. 

113.15      MANUAL  FIRE  ALARM  SYSTEMS 
113.15-1      Application 

113.15-l(a)  Where  an  electric  manual 
fire  alarm  system  is  installed,  the  provisions  of 
this  subpart,  with  the  exception  of  Section 
113.15-90,  shall  apply  to  all  installations  con- 
tracted for  on  or  after  November  19,  1952. 
Installations  contracted  for  prior  to  Novem- 
ber 19,  1952,  shall  meet  the  requirements  of 
Section  113.15-90. 

113.15-l(b)  For  vessels  on  which  a 
manual  fire  alarm  system  is  required,  see  Part 
76  of  Subchapter  H  (Passenger  Vessels)  of 
this  chapter. 

113.15—5      General  requirements 

113.15-5(a)  Manual  fire  alarm  annunci- 
ator, power  supply,  manual  stations,  and  vi- 
brating bells  shall  be  of  a  type  approved  by 
the  Commandant.  Systems  installed  on  ves- 
sels contracted  for  on  or  after  November  19, 
1959,  shall  meet  the  requirements  of  Subpart 
161.002  of  Subchapter  Q  (Specifications)  of 
this  chapter. 

113.15-5(b)  All  electric  cables  installed 
in  conjunction  with  manual  fire  alarm  sys- 
tems shall  be  either  leaded  and  armored,  im- 
pervious sheathed  and  armored  or  mineral 
insulated  metal  sheathed. 

113.15-5(c)  Cable  runs  between  the  an- 
nunciator and  fire  alarm  zones  shall  be  as  di- 
rect as  possible,  and  shall  avoid,  where  pos- 
sible, staterooms,  lockers,  and  other  enclosed 
spaces  where  the  cable  could  be  damaged  by  a 
localized  fire  or  by  other  causes. 

113.15-5(d)  Conductors  for  several  fire 
alarm  zones  may  be  run  in  a  multiconductor 
cable,  but  a  conductor  shall  not  be  used  as  a 
common  I'eturn  from  two  or  more  zones. 

113.15-5(e)  Connection  boxes  contain- 
ing conductors  to  more  than  one  fire  alarm 
zone  shall  be  of  watertight  construction  and 
the  cable  entrances  shall  be  made  tight  by 
means  of  terminal  or  stuffing  tubes. 

113.15-5(f)     Connection  boxes  for  man- 


ual stations,  or  other  boxes  containing  the 
conductors  of  a  single  fire  alarm  zone,  may  be 
of  non-watertight  construction  if  installed  in 
a  dry  location. 

113.15—90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November  19,   1952 

113.15-90(a)  Existing  arrangements, 
materials,  and  facilities  previously  approved, 
but  not  meeting  the  applicable  specifications 
or  requirements  set  forth  in  Section  113.15-5, 
may  be  continued  in  service  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfac- 
tion of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standards  as  the  original 
in.stallations :  P)ovided,  That,  in  no  case,  will 
a  greater  departure  from  the  standards  of 
Section  113.15-5  be  permitted  than  presently 
exist.  All  new  installations  or  major  replace- 
ments shall  meet  the  applicable  specifications 
or  requirements. 

113.15-90(b)  All  conductors  shall  con- 
form to  specifications  for  interior  communi- 
cation cable  contained  in  the  marine  rules  as 
adopted  by  the  Institute  of  Electrical  and 
Electronic  Engineers  as  regards  construction, 
size,  leading,  armoring,  protection,  support 
and  details  of  installation,  with  the  following 
exceDtions  * 

113.'l5-90(b)(l)  All  conductors  shall 
be  lead  sheathed  to  protect  against  moisture 
and  conductors  exposed  to  mechanical  injury 
shall  be  leaded  and  armored. 

113.15-90(b)(2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60  volts  or 
less. 

113.15-90(b)(3)  In  single-wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting 
thermostats  in  each  thermostat  zone,  but  ap- 
proved multi-conductor  cable  may  be  used  to 
connect  the  several  individual  zones  to  the  an- 
nunciator panel. 

113.20     AUTOMATIC  SPRINKLER  SYSTEMS 
113.20-1      Application 

113.20-l(a)  When  an  automatic  sprink- 
ler system  is  installed,  the  provisions  of  this 
subpart,  with  the  exception  of  Section  113.20- 
90,  shall  apply  to  all  installations  contracted 
for  on  or  after  November  19,  1952.  Installa- 
tions contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  of  Section 
113.20-90. 

113.20-5      General  requirements 

113.20-5(a)  The  general  requirements 
for  automatic  sprinkler  systems  are  contained 
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in  Subpart  76.25  of  Subchapter  H  (Passenger 
Vessels)  of  this  chapter. 

113.20-5(b)  The  sprinkler  alarm  sys- 
tem, including  annunciator,  power  supply, 
alarm  switches,  and  bells  shall  be  of  an  ap- 
proved type. 

113.20-5(c)  All  electric  cable  employed 
in  a  sprinkler  alarm  system  shall  be  either 
leaded  and  armored,  impervious  sheathed  and 
armored  or  mineral  insulated  metal  sheathed. 

113.20-5(d)  All  connection  boxes,  alarm 
switches,  pressure  switches,  or  level  switches, 
etc.,  employed  in  the  system  shall  be  of  water- 
tight construction. 

113.20-90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November   19,   1952 

113.20-90(a)  Existing  arrangements, 
materials,  and  facilities  previously  approved, 
but  not  meeting  the  applicable  specifications 
or  requirements  set  forth  in  Section  113.20-5, 
may  be  continued  in  service  so  long  as  they  are 
maintained  in  good  condition  to  the  satisfac- 
tion of  the  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standards  as  the  original 
installation :  Provided,  That,  in  no  case,  will 
a  greater  departure  from  the  standards  of 
Section  113.20-5  be  permitted  than  presently 
exist.  All  new  installations  or  major  replace- 
ments shall  meet  the  applicable  specifications 
or  requirements. 

113.20-90(b)  All  conductors  shall  con- 
form to  specifications  for  interior  communica- 
tion cable  contained  in  the  marine  rules  as 
adopted  by  the  Institute  of  Electrical  and 
Electronic  Engineers  as  regards  construction, 
size,  leading,  armoring,  protection,  support, 
and  details  of  installation,  with  the  following 
exceptions : 

113.20-90(b)(l)  All  conductors  shall 
be  lead-sheathed  to  protect  against  moisture 
and  conductors  exposed  to  mechanical  injury 
shall  be  leaded  and  armored. 

113.20-90(b)(2)  Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60  volts 
or  less. 

113.20-90(b)(3)  In  single-wire,  closed- 
circuit  systems  (series)  approved  metallic 
sheathed  wire  shall  be  used  in  connecting 
thermostats  in  each  thermostat  zone,  but  ap- 
proved multi-conductor  cable  may  be  used  to 
connect  the  several  individual  zones  to  the  an- 
nunciator panel. 

113.20-90(c)  Where  a  motor-driven 
sprinkler  pump  is  installed,  it  shall  be  capable 
of  being  operated  from  the  emergency  electri- 
cal circuit  in  case  of  failure  of  the  main  power. 


113.25      GENERAL  ALARM  SYSTEMS 
113.25-1      Application 

113.25-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Sections  113.25-25 
and  113.25-90,  shall  apply  to  all  manned  ves- 
sels of  over  100  gross  tons,  except  barges, 
scows,  and  similar  vessels,  contracted  for  on 
or  after  November  19, 1952. 

113.25-l(b)  The  provisions  of  Section 
113.25-25  shall  apply  to  all  manned  ocean  and 
coastwise  barges  of  over  100  gross  tons,  where 
the  crew  is  divided  into  watches  for  the  pur- 
pose of  steering,  contracted  for  on  or  after 
November  19,  1952. 

113.25-l(c)  The  provisions  of  Section 
113.25-30  shall  apply  to  all  barges  of  300  gross 
tons  and  over  contracted  for  on  or  after  No- 
vember 19,  1958,  with  sleeping  accommoda- 
tions for  more  than  6  persons. 

113.25-l(d)  The  provisions  of  Section 
113.25-90  shall  apply  to  all  manned  vessels  of 
over  100  gross  tons,  except  barges,  scows,  and 
similar  vessels,  contracted  for  prior  to  No- 
vember 19,  1952. 

-^113.25-5      Operation 

113.25-5(a)  The  general  alarm  system 
shall  consist  of  electric  vibrating  bells  and  in 
certain  cases  flashing  red  lights  (see  para- 
graph 113.25-10(d)  located  throughout  pas- 
sengei"s'  and  crew's  quarters,  machinery 
spaces,  and  work  spaces,  and  so  located  as  to 
warn  all  occupants  in  an  emergency.  The  gen- 
eral alarm  system  shall  be  operated  by  means 
of  manually  operated  contact  makers  with 
one  contact  maker  located  in  the  wheelhouse. 
Except  for  the  one  located  in  the  wheelhouse, 
all  contact  makers  shall  be  protected  against 
tampering  by  an  enclosure  provided  with  a 
breakable  transparent  window. 

113.25-5(b)  On  passenger  vessels  and 
cargo  and  miscellaneous  vessels  the  general 
alarm  system  shall  be  operated  by  two  readily 
accessible,  manually  operated  contact  makers. 
One  contact  maker  shall  be  located  in  the  same 
space  as  the  feeder  distribution  panel,  or,  if 
no  feeder  distribution  panel  is  provided,  in  the 
same  space  as  the  branch  circuit  distribution 
panel.  The  other  contact  maker  shall  be  lo- 
cated in  the  wheelhouse.  Where  the  general 
alarm  power  supply  is  in  or  adjacent  to  the 
wheelhouse  only  one  contact  maker  need  be 
provided.  One  additional  contact  maker  may 
be  installed  at  an  accessible  location. 

113.25-5(c)  On  tank  vessels  ^our  manu- 
ally operated  contact  makers  shall  be  pro- 
vided in  accessible  locations  for  operating  the 
general  alarm  system.  The  contact  makers 
shall  be  provided  at  the  following  locations : 
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(l)Wheelhouse,  (2)  space  where  feeder  distri- 
bution panel  is  located,  (3)  deck  officers'  quar- 
ters furthest  from  engineroom,  and  (4)  engine- 
room.  Where  feeder  distribution  panels  are 
not  provided  a  contact  maker  shall  be  provided 
in  the  same  space  as  the  branch  circuit  distri- 
bution panel.  Where  the  general  alarm  power 
supply  is  located  in  or  adjacent  to  the  wheel- 
house  the  requirement  that  a  contact  maker  be 
provided  in  the  space  where  the  feeder  distri- 
bution panel  is  located  is  not  applicable. 

113.25-5(d)  On  vessels  on  which  an 
emergency  squad  is  organized,  on  vessels  hav- 
ing a  manual  fire  alarm  system,  and  on  all  pas- 
senger vessels  (regardless  of  date  of  construc- 
tion) on  an  international  voyage,  an  inde- 
pendent manually  operated  contact  maker 
shall  be  located  in  the  wheelhouse  and  so  con- 
nected as  to  operate  only  the  general  alarm 
bells  located  in  crew's  quarters  and  machinery 
spaces. 

113.25-5(d)(l)  In  lieu  of  this  ar- 
rangement on  vessels  on  an  international 
voyage,  a  separate  special  alarm  system  may 
be  fitted  for  the  same  purpose,  and  to  sound  in 
the  same  areas. 

113.25-10      General  requirements 
11 3.25-1 0(a)      Power  supply 

113.25-10(a)(l)  The  power  supply  for 
the  general  alarm  system  shall  be  a  storage 
battery  located  above  the  bulkhead  deck  or 
above  the  freeboard  deck,  whichever  is  the 
higher,  and  in  a  protected  area  outside  the 
machinery  casing. 

113.25-10(a)(2)  The  nominal  poten- 
tial of  the  general  alarm  system  shall  be  not 
less  than  6  volts  and  not  more  than  120  volts. 

113.25-10(a)(3)  The  general  alarm 
system  supply  shall  be  one  of  the  following 
types : 

113.25-10(a)(3)(i)  One  storage  bat- 
tery, used  for  no  other  purpose,  in  combina- 
tion with  an  automatic  charging  panel  that 
will  maintain  the  battery  in  a  fully  charged 
condition  at  all  times  except  immediately  fol- 
lowing a  discharge.  The  storage  battery  shall 
have  sufficient  capacity  to  supply  the  general 
alarm  system  continuously  for  a  period  of  at 
least  8  hours  without  being  recharged  ; 

*113.25-10(a)(3)(ii)  Duplicate 
storage  batteries  so  connected,  in  combination 
with  a  manual  two-position  transfer  switch 
(having  no  OFF  position),  that  one  battery 
will  be  charged  while  the  other  battery  is 
available  for  furnishing  power  to  the  system. 
Control,  indicator,  and  alarm  loads  may  be 
supplied  from  these  batteries.  Each  of  the  two 
storage  batteries  shall  have  sufficient  capacity 
to  supply  the  general  alarm  system  continu- 


ously for  a  period  of  at  least  4  hours  and  to 
supply  all  other  connected  loads  at  normal  ex- 
pected demand  for  a  period  of  at  least  1  week 
and  at  maximum  expected  demand  for  a  pe- 
riod of  at  least  8  hours  without  being  re- 
charged. 

113.25-10(a)(3)(iii)  A  circuit  con- 
nected to  the  temporary  emergency  bus  of  an 
emergency  switchboard  as  provided  for  by 
Paragraph  112.15-1(1)  of  this  subchapter;  or 
*113.25-10(a)(3)(iv)  Acircuitfrom 
an  interior  communication  switchboard,  the 
interior  communication  switchboard  being 
supplied  by  duplicate  storage  batteries  so  con- 
nected, in  combination  with  a  manual  two-po- 
sition transfer  switch  (having  no  OFF  posi- 
tion), that  one  battery  will  be  charged  while 
the  other  battery  is  available  for  furnishing 
power  to  the  switchboard.  The  interior  com- 
munication batteries  shall  each  be  of  sufficient 
capacity  to  supply  without  recharging  the 
general  alarm  system  continuously  for  a  pe- 
riod of  4  hours  and  to  supply  all  other  con- 
nected loads  at  normal  expected  demand  for  a 
period  of  at  least  1  week  and  at  maximum  ex- 
pected demand  for  a  period  of  at  least  8  hours. 

113.25-10(a)(4)  When  the  general 
alarm  system  is  the  only  load  supplied  by  the 
general  alarm  system  battery  or  batteries,  the 
battery  or  batteries  shall  be  protected  against 
overcurrent  by  enclosed  fused  switches  or  cir- 
cuit breakers,  having  provisions  for  locking  to 
prevent  either  unauthorized  operation  of  the 
switch  or  circuit  breaker  or  unauthorized 
tampering  with  the  fuses.  The  fused  switch  or 
circuit  breaker  shall  be  located  outside  of,  but 
adjacent  to,  the  battery  room  or  battery  lock- 
er, and  the  capacity  of  the  fuses  or  circuit 
breaker  shall  be  not  less  than  200  percent  of 
the  connected  load. 

113.25-10(a)(5)  When  the  general 
alarm  system  is  supplied  from  an  emergency 
or  interior  communication  switchboard,  or 
when  the  duplicate  general  alarm  batteries 
supply  other  loads  as  permitted  by  subdivision 
(3)(ii)  of  this  paragraph,  the  fused  switch  or 
circuit  breaker  supplying  the  general  alarm 
system  shall  have  provisions  for  locking  to 
prevent  unauthorized  operation  of  the  switch 
or  circuit  breaker  and  unauthorized  tamper- 
ing with  the  fuses. 

1 1 3.25-1 0(b)  Distribution  of  general  alarm 
system  feeders  and  branch 
circuits 

*113.25-10(b)(l)  A  feeder  distribu- 
tion panel  shall  be  provided  to  divide  the  sys- 
tem into  the  required  number  of  zone  feeders. 
The  distribution  panel  shall  afford  overcur- 
rent protection  for  each  zone  feeder,  but  no 
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disconnect  switches  shall  be  provided.  The  dis- 
tribution panel  shall  be  located  in  an  enclosed 
space  adjacent  to  the  general  alarm  battery 
enclosure.  If  the  arrangement  of  the  vessel  is 
such  that  only  one  zone  feeder  is  required,  the 
branch  circuit  distribution  panel  required  by 
this  paragraph  may  be  substituted  for  the 
feeder  distribution  panel. 

113.25-10(b)(2)  At  least  one  feeder 
shall  be  provided  for  each  vertical  fire  zone  in 
which  general  alarm  bells  are  located. 

113.25-10(b)(3)  One  or  more  branch 
circuit  distribution  panels  shall  be  provided 
for  each  zone  feeder  with  at  least  one  fused 
branch  circuit  for  each  deck  level.  The  distri- 
bution panel  shall  be  located  above  the  bulk- 
head deck  or  above  the  freeboard  deck,  which- 
ever is  the  higher,  in  the  zone  served,  and  no 
disconnect  switches  shall  be  provided  for  the 
branch  circuits. 

113.25-10(b)(4)  No  more  than  five 
general  alarm  bells  shall  be  connected  to  one 
branch  circuit,  and  a  branch  circuit  shall  not 
supply  bells  on  more  than  one  deck  level. 

113.25-10(b)(5)  On  vessels  not  divided 
into  fire  zones  by  main  vertical  fire  bulkheads, 
the  vessel  shall  be  divided  into  vertical  zones 
not  exceeding  150  feet  in  length  and  a  general 
alarm  feeder  provided  for  each  such  zone  in 
which  general  alarm  bells  are  required. 

113.25-10(b)(6)  On  vessels  where  ac- 
commodation spaces  are  located  only  at  the  ex- 
tremities of  the  vessels,  other  arrangements 
of  feeders  and  branch  circuits  will  be  con- 
sidered. 

*113.25-10(b)(7)  General  alarm  feed- 
ers and  branch  circuit  cables  shall  be  located 
in  passageways  and  shall  avoid  staterooms, 
lockers,  galleys,  machinery  spaces,  and  other 
enclosed  spaces  except  insofar  as  it  is  neces- 
sary to  supply  general  alarm  bells  in  those 
spaces. 

113.25— 10(c)     Location    of    general    alarm 
bells 

*113.25-10(c)(l)  General  alarm  bells 
shall  be  so  distributed  throughout  passengers' 
and  crew's  quarters  in  such  number  and  in 
such  a  manner  as  to  obtain  in  each  room  with 
the  door  closed  either : 

113.25-10(c)(l)(i)  A  sound  level  of 
not  less  than  75  decibels  relative  to  0.0002 
microbar  at  1,000  hertz  (zero  db) ;  or 

113.25-10(c)(l)(ii)  A  sound  level  of 
6  decibels  above  the  ground  noise  level  exist- 
ing when  the  vessel  is  underway  in  moderate 
weather,  whichever  is  the  higher. 

113.25-10(c)(2)  General  alarm  bells 
shall  be  so  distributed  throughout  public 
spaces,  work  spaces,  and  machinery  spaces  in 


such  number  and  in  such  a  manner  as  to  warn 
all  occupants  in  an  emergency. 

1 13.25-10(d)      Location  of  flashing  lights 

113.25-10(d)(l)  In  spaces  where  the 
ambient  noise  level  is  so  high  that  it  is  not 
practicable  to  comply  with  paragraph  (c)(1)  of 
this  section,  the  vibrating  bell  or  bells  within 
the  noisy  spaces  shall  be  augmented  by  flash- 
ing red  lights. 

113.25-10(d)(2)  The  flashing  red 
lights  shall  be  of  sufficient  intensity  and  num- 
ber and  so  located  as  to  warn  occupants  of  the 
space  of  an  emergency. 

113.25-10(d)(3)  The  flashing  red 
lights  shall  be  energized  whenever  the  general 
alarm  bells  with  which  they  are  associated  are 
energized. 

113.25-15      Detail  requirements 
1 1 3.25-1 5(a)     Storage  batteries 

113.25-15(a)(l)  Storage  batteries 
shall  comply  with  the  requirements  of  Sub- 
part 112.55  of  this  subchapter. 

113.25-15(a)(2)  At  the  end  of  the  dis- 
charge period  specified  by  paragraph  118.25- 
10(a),  the  battery  potential  shall  be  not  less 
than  80  percent  of  nominal  potential  under 
load. 

11 3.25-1 5(b)     Contact  maker 

113.25-15(b)(l)  The  contact  maker 
shall  be  a  normally  open  circuit  spring-return- 
to-normal  type  of  enclosed  watertight  switch. 

113.25-15(b)(2)  The  contact  maker 
shall  be  designed  to  close  its  contacts  when  a 
substantial  operating  handle  is  rotated  in  a 
clockwise  direction  through  an  arc  of  approxi- 
matelv  60  degrees. 

113.25-15(b)(3)  The  switch  handle 
shall  have  means  provided  for  locking  in  the 
ON  position  by  means  of  a  spring-loaded 
locking  pin. 

113.25-15(b)(4)  The  OFF  and  ON  po- 
sitions of  the  operating  handle  shall  be  indi- 
cated by  means  of  prominently  raised  letters. 

113.25-15(b)(5)  The  contact  maker 
shall  be  provided  with  mechanical  stops  to 
limit  the  rotation  of  the  operating  handle. 

113.25-15(b)(6)  The  contact  maker 
shall  have  an  inductive  load  rating  not  less 
than  the  connected  load.  On  large  vessels,  con- 
sideration will  be  given  to  the  use  of  auxiliary 
devices  to  interrupt  the  load  current. 

-^11 3.25-1 5(c)     Vibrating  bells  and  flash- 
ing lights 

113.25-15(c)(l)  Vibrating  bells  in- 
stalled in  conjunction  with  a  general  alarm 
system  shall  be  of  a  type  approved  by  the 
Commandant. 
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113.25-l5(c)(2)  General  alarm  system 
vibrating  bells  shall  produce  a  signal  of  a  tone 
distinct  from  that  of  any  other  bell  signals  on 
the  vessel. 

*113.25-15(c)(3)  Flashing  red  lights 
installed  in  conjunction  with  a  general  alarm 
system  shall  be  of  a  type  approved  by  the 
Commandant. 

11 3.25-1 5(d)      Electric   cable   and  distribu- 
tion fittings 

113.25-15(d)(l)  All  cable  installed  in 
conjunction  with  general  alarm  systems  shall 
be  either  leaded  and  armored,  impervious 
sheathed  and  armored  or  mineral  insulated 
metal  sheathed. 

113.25-15(d)(2)  Cable  entrances  to  all 
bells  and  distribution  fittings  shall  be  made 
watertight  by  means  of  terminal  or  stuffing 
tubes. 

113.25-15(d)(3)  Distribution  panels 
shall  be  of  watertight  construction  and  shall 
be  of  a  type  requiring  the  use  of  a  tool  to  gain 
entrance  to  the  box. 

113.25-15(d)(4)  All  fuses  employed  in 
a  general  alarm  system  shall  be  250-volt  Na- 
tional Electric  Code  standard,  nonrenewable 
cartridge  fuses  bearing  the  approval  label  of  a 
recognized  testing  organization. 

113.25-15(d)(5)  General  alarm  system 
fuse  capacities  shall  be  selected  to  obtain  as 
wide  a  differential  as  possible  between  branch 
circuit  fuses  and  feeder  fuses.  The  capacity 
of  a  feeder  fuse  shall  be  approximately  200 
percent  of  the  load  supplied,  and  the  capacity 
of  a  branch  circuit  fuse  shall  not  exceed  50 
percent  of  the  capacity  of  the  feeder  fuse. 

113.25—20      Marking  of  equipment 

1 13.25-20(a)  Each  general  alarm  system 
fused  switch  and  distribution  panel  shall  be 
provided  with  a  permanent  nameplate  on  the 
outside  of  the  door  describing  its  function. 
The  rating  of  fuses  shall  also  be  indicated  for 
fused  switches. 

113.25-20(b)  The  general  alarm  contact 
maker  shall  be  marked  with  lettering  on  a  cor- 
rosion-resistant plate  or  with  a  sign  in  red 
letters  on  a  suitable  background  "GENERAL 
ALARM". 

113.25-20(c)  A  contact  maker  to  oper- 
ate only  the  general  alarm  bells  in  crew  quar- 
ters, machinery  and  work  spaces  shall  be 
marked  as  described  in  Paragraph  (b)  of  this 
Section  except  with  the  words  "CREW 
ALARM". 

113.25-20(d)  General  alarm  bells  shall 
be  marked  in  not  less  than  i/j-inch  red  letters 
"GENERAL  ALARM  —  WHEN  BELL 
RINGS  GO  TO  YOUR  STATION". 


113.25-20(e)  Each  general  alarm  system 
distribution  panel  shall  be  provided  with  a  di- 
rectory attached  to  the  inside  of  the  cover  giv- 
ing the  designation  of  each  circuit,  the  area 
supplied  by  each  circuit,  and  the  rating  of  all 
circuit  fuses. 

CROSS  REFERENCES:  See  also  Sections  78.47-5 
and  78.47-7  of  Subchaptei-  H  (Passenger  Vessels) 
and  Sections  97.37-5  and  97.37-7  of  Subchapter  I 
(Cargo  and  Miscellaneous  Vessels)  of  this  chapter. 

113.25-25  General  alarm  system  for  man- 
ned ocean  and  coastwise  barges 

113.25-25(a)  Each  manned  ocean  and 
coastwise  barge  of  over  100  gross  tons,  where 
the  crew  is  divided  into  watches  for  the  pur- 
pose of  steering  the  vessel,  shall  be  provided 
with  a  suitable  alarm  bell  installation. 

113.25-30  General  alarm  system  for  barges 
of  300  gross  tons  and  over  with 
sleeping  accommodations  for 
more  than  6  persons 

113.25-30(a)  Barges  of  300  gross  tons 
and  over  with  sleeping  accommodations  for 
more  than  6  persons  shall  be  provided  with  a 
suitable  alai'm  bell  installation. 

113.25-90  General  alarm  system  for  exist- 
ing vessels 

113.25-90(a)  All  vessels  of  over  100 
gross  tons  the  construction  of  which  was  be- 
gun on  or  after  September  1,  1943,  but  prior 
to  November  19,  1952,  shall  have  all  sleeping 
accommodations,  public  spaces,  and  ma- 
chinery spaces  equipped  with  a  sufficient  num- 
ber of  alarm  bells  so  located  as  to  warn  all  oc- 
cupants. The  system  shall  operate  from  a  con- 
tinuous source  of  electric  energy  capable  of 
supplying  the  system  for  a  period  of  at  least  8 
hours  without  being  dependent  upon  the  main, 
auxiliary  or  emergency  generating  plants. 
Each  bell  shall  produce  a  signal  of  a  tone  dis- 
tinct from  that  of  other  bell  signals  in  the 
vicinity  and  shall  be  independently  fused  with 
each  of  these  fuses  located  above  the  bulkhead 
deck.  The  bells  shall  be  controlled  by  a  man- 
ually operated  contact  maker  located  in  the 
pilothouse,  or,  if  specific  approval  is  given  by 
the  Commandant,  in  the  fire  control  station. 
The  characteristics  of  the  contact  maker  shall 
be  such  that  it  possesses : 

113.25-90(a)(l)     Positive  contact. 

1 13.25-90(a)(2)  Water  tightness 
(when  located  in  open  spaces  subject  to 
weather). 

113.25-90(a)(3)  Means  whereby  its 
electrically  open  or  closed  position  can  be  de- 
termined by  sense  of  touch. 

113.25-90(a)(4)  Means  to  effect  a 
make-and-break  circuit  for  signaling ;  and 
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1 13.25-90(a)  (5)  Self-maintaining  con- 
tacts. 

113.25-90(b)  All  vessels  of  over  100 
gross  tons  the  construction  of  which  was  be- 
gun prior  to  September  1,  1943,  shall  have  all 
sleeping  accommodations  equipped  with  a  suf- 
ficient number  of  alarm  bells  so  located  as  to 
warn  all  the  occupants.  The  alarm  bells,  if 
electric,  shall  be  operated  from  an  open  switch 
from  the  pilothouse  or  bridge.  The  bells  shall 
be  of  such  size,  character,  and  construction  as 
to  provide  an  alarm  throughout  the  spaces  for 
which  they  are  provided. 

113.25-90(c)  Existing  arrangements, 
materials,  and  equipment  previously  approved 
shall  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  In- 
spection. Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standard  as  the  orig- 
inal installation.  All  new  installations  or  ma- 
jor replacements  shall  meet  the  applicable  spe- 
cifications or  requirements  for  new  vessels. 

T(^113.25-90(d)  All  passenger  vessels,  re- 
gardless of  the  date  of  construction,  on  an  in- 
ternational voyage  shall  have  general  alarm 
systems  meeting  the  requirements  in  Sections 
113.25-5(d)  and  113.25-10(b). 

113.30     SOUND    POWERED    TELEPHONE    AND 
VOICE  TUBE  SYSTEMS 
113.30-1      Application 

113.80-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.30-90, 
shall  apply  to  all  self-propelled  vessels  con- 
tracted for  on  or  after  November  19,  1952. 
Vessels  contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  of  Section 
113.30-90. 

113.30-5      General  requirements 

113.30-5(a)  Vessels  shall  be  provided 
with  an  efficient  means  of  communication  be- 
tween each  of  the  following : 

113.30-5(a)(l)     Wheelhouse. 

113.30-5(a)(2)     Engineroom. 

113.30-5(a)(3)     Steering  gear  room,  if 
located  outside  of  engineroom ;  and 

113.30-5(a)(4)     After  steering  station, 
if  required. 

113.30-5(b)  Vessels  equipped  with  a 
gyro-compass  system  shall  be  provided  with 
an  efficient  means  of  communication  between 
the  master  gyro-compass  and  the  wheelhouse 
repeater  compass.  Whenever  the  master  gyro- 
compass is  located  within  any  compartment 
adjoining  or  opening  into  the  wheelhouse,  the 
master  gyro-compass  shall  be  considered  as 
being  located  in  the  wheelhouse  and  no  com- 
munication therewith  is  required. 


113.30-5(c)  Vessels  equipped  with  a 
radar  plan  position  indicator  installation  re- 
motely located  from  the  wheelhouse  shall  be 
provided  with  an  efficient  means  of  communi- 
cation between  the  wheelhouse  and  the  radar 
plan  position  indicator. 

113.30-5(d)  Where  emergency  squad 
equipment  is  stowed  in  lockers  or  spaces  re- 
mote from  the  wheelhouse,  an  efficient  means 
of  communication  shall  be  provided  between 
the  wheelhouse  and  the  emergency  squad 
equipment  stowage  space  or  spaces. 

113.30-5(e)  Communication  to  radio 
and  radio  direction-finder  shall  comply  with 
the  requirements  of  this  paragraph.  The  term 
"radio  installation"  shall  be  construed  to  mean 
either  the  radiotelegraph  installation  or, 
where  only  a  radiotelephone  is  installed,  the 
radiotelephone  installation. 

113.30-5(e)(l)  Vessels  equipped  with 
a  radio  installation  shall  be  provided  with  an 
efficient  means  of  communication  between  the 
radio  room  and  the  wheelhouse  and  one  other 
place,  if  any,  from  which  the  vessel  may  be 
navigated  under  normal  conditions,  as  op- 
posed to  other  such  places  established  solely 
for  emergency  functions,  or  places  used 
solely  for  docking  or  maneuvering,  or  places 
used  occasionally  while  navigating  the  ves- 
sel in  close  quarters.  As  used  in  this  para- 
graph only  a  location  which  includes  the 
necessary  apparatus  to  steer  the  vessel,  give 
engine  orders,  and  control  the  whistle  will 
be  considered  a  place  from  which  the  vessel 
may  be  navigated. 

113.30-5(e)(l)(i)  Where  the  oper- 
ating position  of  the  emergency  radio  instal- 
lation is  not  located  in  the  compartment  nor- 
mally used  for  operating  the  main  radio 
installation,  an  efficient  means  of  communi- 
cation shall  be  provided  between  the  emer- 
gency radio  room  and  the  wheelhouse  and  one 
other  place,  if  any,  from  which  the  vessel 
may  be  navigated  under  normal  conditions, 
as  opposed  to  other  such  places  established 
solely  for  emergency  functions,  or  places 
used  solely  for  docking  or  maneuvering,  or 
places  used  occasionally  while  navigating  the 
vessel  in  close  quarters. 

113.30-5(e)(2)  Vessels  equipped  with 
radio  direction-finding  apparatus  shall  be 
provided  with  an  efficient  means  of  com- 
munication between  the  wheelhouse  and  the 
direction-finding  apparatus. 

113.30-5(e)(2)(i)  Whenever  the  di- 
rection-finder receiver  is  located  on  the  navi- 
gating bridge  of  a  ship  or  within  any  com- 
partment adjoining  or  opening  onto  the 
wheelhouse  of  a  ship,  the  direction-finding 
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apparatus  shall  be  considered  as  being-  located 
in  the  wheelhouse,  and  no  communication  is 
required. 

113.30-5(e)(3)  The  communication 
systems  required  by  this  paragraph  shall  be 
independent  of  any  other  system  on  the  ship, 
and  the  location  of  the  termination  of  these 
systems  shall  be  subject  to  approval  by  the 
Federal  Communications  Commission. 

1 13.30-5(f )  Vessels  equipped  with  smoke 
detecting  systems  contracted  for  on  or  after 
January  1,  1962,  where  detecting  cabinets 
are  not  located  in  the  pilothouse  shall  be 
provided  with  an  efficient  means  of  direct 
communication  between  the  pilothouse  and 
the  stations  where  the  detecting  cabinets  are 
located. 

113.30-5(g)  An  efficient  means  of  com- 
munication shall  be  provided  between  the 
wheelhouse  and  the  bow  or  forward  lookout 
station.  This  communication  need  not  be  by 
means  of  sound  powered  telephone  or  voice 
tube  if  other  suitable  means  is  provided  or  if 
the  vessel  configuration  is  such  that  direct 
voice  communication  between  the  wheelhouse 
and  bow  or  forward  lookout  station  is  effec- 
tive. When  a  sound  powered  telephone  is 
installed,  the  requirements  of  Paragraph 
113.30-20(b)  are  applicable. 

113.30—10     Voice     tubes,     general     require- 
ments 

113.30-10(a)  Voice  tubes  may  be  em- 
ployed to  comply  with  the  requirements  of 
this  subpart  where  the  required  length  of 
voice  tube  as  installed  will  not  exceed  125  feet. 

113.30-10(b)  Where  the  length  of  voice 
tube  as  installed  is  not  over  75  feet,  the  tube 
used  shall  be  at  least  2  inches  outside  dia- 
meter. 

li3.30-10(c)  Where  the  length  of  voice 
tube  as  installed  is  over  75  feet  and  not  over 
125  feet,  the  tube  shall  be  at  least  21/2  inches 
outside  diameter. 

113.30-10(d)  Sound  powered  telephone 
equipment  may  be  installed  in  all  cases  where 
voice  tube  communication  is  permitted. 

113.30-15      Voice  tubes,  detail  requirements 

113.30-15(a)  Voice  tubes  and  voice  tube 
fittings  shall  be  constructed  of  brass  or  other 
corrosion-resistant  material  having  a  wall 
thickness  of  approximately  0.042  inch. 

113.30-15(b)  Voice  tubing  shall  be  run 
as  direct  as  possible,  and  the  cross-section  of 
the  tube  shall  be  constant  throughout  the 
run.  Any  constriction  in  the  tube  such  as  a 
dent;  reducer  coupling,  sharp  elbow,  T  con- 
nection, or  any  flat  surface  shall  be  avoided. 
Flexible  tubes  or  bends  shall  be  used  in  place 


of  fittings  wherever  possible.  Joints  in  tub- 
ing shall  be  protected  by  a  close-fitting  sleeve 
and  the  joint  soldered  or  filled  with  white 
lead. 

113.30-15(c)  Voice  tubes  shall  be  sup- 
ported at  least  every  8  feet  on  straight  runs 
and  at  bends  as  required. 

113.30-15(d)  Voice  tubes  shall  be  pro- 
tected where  liable  to  injury  and  shall  not  be 
run  in  bunkers,  cargo  spaces,  or  through 
machinery  spaces  unless  unavoidable. 

113.30-15(e)  Voice  tubes  shall  be  pro- 
vided with  drain  plugs  at  the  bottom  of 
each  vertical  run  and  at  all  other  places 
where  water  can  collect. 

113.30-15(f)  Each  voice  tube  shall  be 
terminated  at  each  end  by  a  suitable  mouth- 
piece with  a  whistle  indicator.  Watertight 
mouthpieces  shall  be  used  in  locations  ex- 
posed to  the  weather. 

113.30-15(g)  All  voice  tubes  shall  be 
provided  with  designating  nameplates. 

113.30—20     Sound    powered    telephone    sys- 
tem, general  requirements 

113.30-20(a)  Where  a  voice  tube  instal- 
lation would  I'equire  a  length  of  the  tube  ex- 
ceeding 125  feet  or  where  for  other  reasons 
efficient  communication  cannot  be  obtained 
by  a  voice  tube  installation,  approved  sound 
powered  telephone  equipment  shall  be  in- 
stalled as  the  means  of  communication  re- 
quired by  this  subpart. 

113.30-20(b)  The  telephone  stations 
listed  in  Paragraph  113.30-5  (a)  through  (d). 
(f),  and  (g)  may  be  installed  on  the  same 
circuit.  However,  when  included  on  the  same 
circuit  with  other  required  stations,  the  bow 
or  forward  lookout  telephone  must  be  pro- 
vided with  a  wheelhouse  cut-out  switch  if  the 
telephone  is  located  in  the  weather.  Other 
stations  which  are  desirable  for  the  operation 
of  the  vessel,  such  as  captain's  and  chief 
engineer's  office  and  stateroom,  emergency 
power  room,  CO.  control  room,  fire  pump- 
room,  etc.,  will  be  considered  for  inclusion 
on  this  circuit. 

113.30-20(c)  Sound  powered  telephone 
systems  may,  in  all  cases,  be  installed  in  lieu 
of  voice  tube  systems. 

113.30-20(d)  Except  as  provided  in 
paragraph  (b)  of  this  section,  telephone  sta- 
tions not  specifically  required  by  this  subpart 
which  are  located  in  the  weather  shall  not  be 
included  on  a  telephone  circuit  which  includes 
any  of  the  required  telephone  stations. 

113.30-20(e)  Jack  boxes  or  headsets 
shall  not  be  utilized  on  a  telephone  installa- 
tion that  includes  any  of  the  stations  required 
by  this  subpart. 
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113.30-25      Sound    powered    telephone    sys- 
tem, detail  requirements 

113.30-25(a)  Sound  powered  telephone 
equipment  used  on  a  telephone  circuit  that 
includes  any  of  the  stations  required  by  this 
subpart  shall  be  of  a  type  approved  by  the 
Commandant. 

113.30-25(b)  Sound  powered  telephone 
stations  installed  in  locations  exposed  to  the 
weather  shall  be  of  watertight  construction, 
and  the  audible  signal  shall  be  mounted  ex- 
ternal to  the  station  enclosure. 

113.30-25(c)  Sound  powered  telephone 
stations  installed  in  wheelhouse  or  machinery 
spaces  shall  be  of  at  least  drip-proof  con- 
struction. 

113.30-25(d)  In  noisy  locations,  a  tele- 
phone booth  or  other  suitable  auxiliary 
equipment  shall  be  provided  if  necessary  in 
order  that  a  telephone  conversation  can  be 
carried  on  while  the  vessel  is  being  navigated. 

113.30-25(e)  In  noisy  locations  where 
the  magneto-operated  telephone  station  sound 
signal  cannot  be  heard  throughout  the  space, 
the  sound  signal  shall  be  supplemented  by  an 
additional  sound  signal  energized  from  the 
vessel's  electrical  system  and  magneto  ac- 
tuated. This  supplementary  sound  signal 
shall  not  be  combined  with  any  other  signal 
or  alarm  system,  such  as  an  engineers'  sig- 
nal and  alarm  panel. 

113.30-25(f)  When  two  or  more  tele- 
phone stations  are  located  in  close  proximity 
to  each  other,  a  suitable  means  shall  be  pro- 
vided to  indicate  the  station  called. 

113.30-25(g)  The  sound  powered  tele- 
phone talking  circuit  shall  be  electrically 
independent  of  the  calling  circuits.  A  short 
circuit,  open  circuit,  or  ground  on  either  side 
of  the  calling  circuit  shall  not  affect  the  talk- 
ing circuit  in  any  way.  All  circuits  shall  be 
insulated  from  ground. 

113.30-25(h)  Sound  powered  telephone 
circuits  shall  be  run  in  leaded  and  armored, 
impervious  sheathed  and  armored  or  miner- 
al-insulated metal  sheathed  cable.  All  con- 
nection boxes  employed  shall  be  watertight. 

113.30-25(i)  Telephone  cables  shall  be 
run  as  close  to  the  fore  and  aft  centerline  of 
the  vessel  as  is  practicable  and  through  runs 
of  cable  should  avoid  such  spaces  as  mach- 
inery room  and  galleys. 

113.30-90  Sound  powered  telephone  and 
voice  tube  systems  for  existing 
vessels 

113.30-90(a)  Vessels  contracted  for 
prior  to  November  19,  1952,  shall  meet  the 
requirements  contained  in  this  section. 


113.30-90(b)  Except  as  other  vvise  re- 
quired by  paragraph  (d)  of  this  section, 
existing  arrangements,  materials,  and  facil- 
ities previously  approved  will  be  considered 
satisfactory  so  long  as  they  are  maintained 
in  good  condition  to  the  satisfaction  of  the 
Officer  in  Charge,  Marine  Inspection.  Minor 
repairs  and  minor  alterations  may  be  made 
to  the  same  standard  as  the  original  instal- 
lation. 

113.30-90(c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

113.35      ENGINE  ORDER  TELEGRAPH  SYSTEMS 
113.35-1      Application 

113.35-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.35- 
90,  shall  apply  to  all  self-propelled  vessels 
contracted  for  on  or  after  November  19, 
1952.  Installations  contracted  for  prior  to 
November  19,  1952,  shall  meet  the  require- 
ments of  Section  113.35-90. 

113.35-5      General  requirements 

1 13.35-5(a)  All  vessels,  except  as  other- 
wise provided  for  in  this  section,  shall  have 
installed  an  efficient  means  for  transmitting 
engine  orders  from  the  wheelhouse  to  the 
engineroom  and  of  transmitting  acknowledge- 
ment of  engine  orders  from  the  engineroom 
to  the  wheelhouse. 

113.35-5(a)(l)  On  vessels  with  more 
than  one  propulsion  engine,  this  efficient 
means  of  transmitting  engine  orders  shall  be 
provided  for  each  engine. 

113.35-5(a)(2)  On  double-ended  ves- 
sels with  two  wheelhouses,  this  efficient  means 
of  transmitting  engine  orders  shall  be  pro- 
vided between  the  engineroom  and  each 
wheelhouse. 

113.35-5(a)(3)  On  vessels  provided 
with  a  means  of  steering  from  the  top  of  the 
wheelhouse  as  well  as  from  the  wheelhouse, 
this  efficient  means  of  transmitting  engine 
orders  shall  also  be  provided  between  the  en- 
gineroom and  the  top  of  the  wheelhouse. 

1 13.35-5(b)  The  efficient  means  of  trans- 
mitting engine  orders  may  be  of  the  engine 
gong  and  sound  tube  type,  the  mechanical 
engine  order  telegraph  type,  the  electric  en- 
gine order  telegraph  type,  or  other  types  as 
may  be  approved. 

113.35-5(c)  Small  vessels  on  which  the 
propulsion  plant  is  controlled  entirely  from 
the  wheelhouse  with  no  means  of  normal 
engine  control  from  the  engineroom,  need  not 
be  provided  with  an  engine  order  telegraph 
system  between  the  wheelhouse  and  the  en- 
gineroom. 
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113.35-10  Engine  gong  systems,  general 
requirements 

113.35-10(a)  An  engine  gong  system 
shall  consist  of  pull  handles  located  in  the 
wheelhouse  mechanically  connected  by  wires 
and  chains  to  gongs  located  in  the  engineroom. 
113.35-10(a)(l)  A  sound  tube  of 
proper  size  shall  be  run  between  the  wheel- 
house  and  the  engineroom  and  so  arranged 
as  to  return  the  sound  of  the  gong  signals 
to  the  wheelhouse. 

113.35-10(a)(2)  A  speaking  tube  or 
other  device  for  the  purpose  of  conversation 
between  the  wheelhouse  and  the  engineroom 
shall  also  be  provided. 

113.35-10(b)  The  sound  tube  and  the 
speaking  tube  shall  comply  with  the  require- 
ments of  Section  113.30-15  except  that  the 
sound  tube  shall  be  terminated  by  a  flared 
sounder  in  lieu  of  whistle  mouthpieces  and 
the  sound  tube  size  shall  be  not  less  than 
2Y2  inches  outside  diameter. 

113.35-10(c)  The  engineroom  gong  and 
the  termination  of  the  sound  tube  and  the 
speaking  tube  in  the  engineroom  shall  be  at 
the  engine  control  station. 

113.35-10(d)  The  gong  pull  installation 
shall  comply  with  the  applicable  require- 
ments of  Section  113.35-25. 

113.35-15  Engine  gong  systems,  applica- 
tion 

113.35-15(a)  Engine  gong  systems  shall 
not  be  employed  on  vessels  where  the  length 
of  sound  tube  as  installed  will  exceed  40  feet. 

113.35-20  Mechanical  engine  order  tele- 
graph systems,  general  require- 
ments 

113.35-20(a)  Mechanical  engine  order 
telegraph  systems  shall  consist  of  transmit- 
ters and  indicators  mechanically  connected  to 
each  other  by  means  of  chains  and  wires. 

113.35-20(b)  Transmitters  and  indica- 
tors shall  be  provided  with  dials  divided  into 
sectors  or  divisions  with  the  various  engine 
orders  engraved  thereon. 

113.35-20(c)  Rotation  of  the  transmit- 
ter handle  and  its  associated  pointer  shall 
drive  the  indicator  pointer  in  synchronism. 
The  indicator  pointer,  always  having  the 
same  angular  position  as  the  transmitter 
handle  and  its  associated  pointer,  shall  point 
to  the  order  corresponding  to  the  order  on 
the  transmitter. 

113.35-20(d)  The  engineroom  indicator 
shall  be  equipped  with  a  reply  handle  and 
associated  pointer  driving  a  reply  pointer  in 
the  wheelhouse  transmitter  for  acknowledge- 
ment of  orders. 


113.35-20(e)  Each  transmitter  and 
each  indicator  shall  be  provided  with  an  audi- 
ble signal  device  to  indicate,  in  the  case  of 
an  indicator,  the  receipt  of  an  order  and,  in 
the  case  of  a  transmitter,  the  acknowledge- 
ment of  an  order.  The  audible  signal  device 
shall  not  be  dependent  upon  any  source  of 
power  for  operation  other  than  that  of  the 
movement  of  the  transmitter  or  indicator 
handle. 

113.35-20(f)  The  dials  of  transmitter 
instruments  shall  be  illuminated  in  such  a 
manner  as  not  to  interfere  with  navigating 
the  vessel  at  night. 

113.35-20(g)  Transmitter  and  indicator 
operating  handles  shall  be  of  substantial  size 
so  that  engine  orders  may  be  determined 
from  a  distance. 

113.35—25  Mechanical  engine  order  tele- 
graph systems,  detail  require- 
ments 

113.35-25(a)  Telegraph  wire  shall  be 
No.  10  Stubs  Gage  (0.134  inch  diameter)  soft 
brass  wire  and  shall  be  stretched  approxi- 
mately 20  percent  before  installation. 

113.35-25(b)  Pulleys  shall  be  provided 
wherever  a  bend  in  the  run  of  the  telegraph 
wire  is  made,  and  at  each  pulley  sheave  a 
length  of  brass  telegraph  chain  shall  be  em- 
ployed. 

113.35-25(c)  Pulleys  shall  be  in  line 
with  the  wire  and  chain. 

113.35-25(d)  Turnbuckles  shall  be  pro- 
vided in  each  lead  at  each  instrument  to  ad- 
just the  handles  and  pointers  to  the  central 
position  of  the  order,  and  shall  be  provided 
at  other  locations  throughout  the  systeni  as 
necessary  to  take  up  slack  in  the  lead  wires 
and  to  center  the  chains  at  the  pulleys. 

113.35-25(e)  Where  telegraph  leads 
pass  through  watertight  decks  or  bulkheads, 
stuffing  tubes  shall  be  employed. 

113.35-25(f)  On  long  horizontal  runs, 
the  telegraph  wire  shall  be  supported  on 
roller  bearers  at  approximately  every  5  feet 
of  run.  When  telegraph  leads  are  run  behind 
sheathing  or  when  subject  to  mechanical 
damage,  the  leads  shall  be  run  "in  pipe." 

113.35-25(g)  All  fittings  used  in  tele- 
graph installations  shall  be  constructed  of 
brass,  bronze,  or  other  corrosion-resistant 
materials. 

113.35-25(h)  Positive  locking  devices, 
such  as  keys,  shall  be  used  in  securing 
handles  and  similar  parts  to  their  associated 
shafts  to  ensure  continuous  operation  of  the 
shaft  in  response  to  movement  of  the  handle. 

113.35-25(1)  Transmitter  dials  shall  be 
arranged  with  the  "STOP"  order  at  the  top 


(121) 


§  *n3.35-25(j) 


ELECTRICAL  ENGINEERING 


vertical  position  of  the  operating  handle.  On 
ahead  orders  the  operating  handle  shall  be 
moved  toward  the  bow  of  the  vessel  and  on 
astern  orders  the  operating  handle  shall  be 
moved  toward  the  stern  of  the  vessel. 

*113.35-25(j)  Indicator  dials  shall  be  ar- 
ranged with  the  "Stop"  order  at  either  the 
bottom  or  top  position  of  the  reply  handle  to 
suit  bulkhead  or  pedestal  (console)  mounting 
respectively. 

113.35-25(j)(l)  Indicator  dials  on 
double-ended  vessels  shall  not  be  marked  with 
the  designations  "AHEAD"  and  "ASTERN", 
but  the  reply  handle  and  indicator  arrow 
shall  point  in  the  direction  in  which  it  is 
desired  that  the  engine  operate. 

113.35-30      Mechanical    engine    order    tele- 
graph systems,  operation 

113.35-30(a)  Where  more  than  one 
transmitter,  located  in  the  wheelhouse,  the 
wings  of  the  navigating  bridge,  and  or  the 
top  of  the  wheelhouse,  operate  a  common  in- 
dicator in  the  engineroom,  all  the  transmit- 
ters shall  be  mechanically  interlocked  and 
operate  in  synchronism.  The  method  of  mech- 
anical interlocking  shall  be  such  that  a  fail- 
ure of  the  transmission  wire  or  chain  at  any 
transmitter  located  topside  will  not  interrupt 
or  disable  other  topside  transmitters. 

113.35—35      Mechanical    engine    order    tele- 
graph systems,  application 

113.35-35(a)  Mechanical  engine  order 
telegraph  systems  may  be  installed  on  all 
vessels  to  provide  the  communication  required 
by  this  subpart  where  the  length  of  cables 
or  other  mechanical  limitations  will  not  pre- 
vent the  efficient  operation  of  the  system. 

113.35-40      Electric    engine    order    telegraph 
systems,  general  requirements 

113.35-40(a)  Electric  engine  order  tele- 
graph systems  shall  consist  of  transmitters 
and  indicators  electrically  connected  to  each 
other. 

113.35-40(b)  Transmitters  and  indica- 
tors shall  be  provided  with  dials  divided  into 
sectors  or  divisions  with  the  various  engine 
orders  engraved  thereon. 

113.35-40(c)  Rotation  of  the  transmit- 
ter handle  and  its  associated  pointer  shall 
drive  the  indicator  pointer  in  synchronism. 
The  indicator  pointer,  always  having  the 
same  angular  position  as  the  transmitter 
handle,  shall  point  to  the  order  corresponding 
to  the  order  on  the  transmitter. 

113.35-40(d)  For  acknowledgement  of 
orders,  the  engineroom  indicator  shall  be 
equipped  with  a  handle  and  generator  ac- 
tuating a  motor  and  pointer  on  the  trans- 


mitter, similar  to  the  facilities  provided  for 
transmitting  orders. 

113.35-40(e)  Audible  signals  associated 
with  the  system  shall  consist  of  a  vibrating 
bell  at  each  instrument.  The  vibrating  bell 
at  both  transmitter  and  indicator  shall  ring 
continuously  at  all  times  when  the  transmit- 
ter arrow  and  the  reply  arrow  do  not  point 
to  the  same  order. 

113.35-40(f)  The  dials  of  transmitter 
instruments  shall  be  illuminated  in  such  a 
manner  as  not  to  interfere  with  navigating 
the  vessel  at  night. 

-^113.35-40(g)  Transmitter  operating 
handles  shall  be  of  substantial  size  so  that 
the  engine  order  may  be  determined  from  a 
distance. 

113.35-45      Electric    engine    order    telegraph 
systems,  detail  requirements 

113.35-45(a)  Telegraph  instruments 
shall  form  watertight  enclosures  for  the  elec- 
trical components. 

113.35-45(b)  Materials  used  in  the  con- 
struction of  telegraph  instruments  shall  be 
corrosion-resistant. 

'^113.35-45(c)  Transmitter  and  indicator 
dials  shall  be  in  accordance  with  paragraphs 
(i)  and  (j),  respectively,  of  Section  113.35-25. 

113.35-45(d)  Electric  cable  used  in  con- 
junction with  electric  telegraphs  shall  be 
leaded  and  armored,  impervious  sheathed 
and  armored  or  mineral-insulated  metal 
sheathed  and  all  connection  boxes  shall  be  of 
watertight  construction. 

113.35-45(e)  Each  system  shall  be  pro- 
vided with  an  alarm  device  which  automatic- 
ally sounds  audibly  and  indicates  visually  in 
the  event  of  loss  of  potential  to  the  system. 
113.35-45(e)(l)  This  alarm  device 
shall  be  located  in  the  wheelhouse. 

113.35-45(e)(2)  Means  shall  be  pro- 
vided to  silence  the  audible  signal. 

113.35-45(e)(3)  Where  the  super- 
visory power  supply  is  a  dry  cell  battery  or 
some  other  low  capacity  source,  there  shall 
be  no  electric  drain  on  the  supervisory  power 
supply  after  the  audible  signal  has  been 
silenced;  the  visible  indication  may  be  ex- 
tinguished to  effect  this.  Upon  reestablish- 
ment  of  potential  to  the  telegraph  system, 
the  audible  signal  shall  sound  again  until  the 
alarm  circuit  is  returned  to  normal  unless 
restoration  of  this  alarm  circuit  is  effected 
automatically. 

113.35-50      Electric    engine    order    telegraph 
system,  operation 

113.35-50(a)  Where  more  than  one 
transmitter,  located  in  the  wheelhouse,  the 
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wings  of  the  navigating  bridge,  and/or  the 
top  of  the  wheelhouse,  operate  a  common 
indicator  in  the  engineroom,  either  the  trans- 
mitters shall  operate  in  synchronism  in  ac- 
cordance with  paragraph  (b)  of  this  section, 
or  the  transmitters  shall  operate  under  the 
control  of  a  transmitter  transfer  control  in 
accordance  with  paragraph  (c)  of  this  section. 

113.35-50(b)  All  transmitter  handles 
and  pointers  and  all  reply  pointers  shall  oper- 
ate in  synchronism.  Where  the  transmitters 
are  mechanically  interlocked  to  effect  syn- 
chronous operation,  the  requirements  of  Par- 
agraph 113.35-30(a)  shall  be  met. 

113.35-50(c)  All  transmitters  shall  oper- 
ate under  the  control  of  a  transmitter  trans- 
fer control  so  that  movement  of  any  one 
transmitter  handle  automatically  connects 
that  instrument  electrically  to  the  engine- 
room  indicator  and  simultaneously  discon- 
nects electrically  all  other  transmitters.  The 
reply  pointers  of  all  transmitters  shall  oper- 
ate in  synchronism  at  all  times. 

113.35—55      Electric    engine    order    telegraph 
systems,   application 

113.35-55(a)  Electric  engine  order  tele- 
graph systems  may  be  installed  on  all  vessels 
to  provide  the  communication  required  by 
this  subpart,  except  that  passenger  vessels 
of  20,000  gross  tons  or  over  equipped  with  an 
electric  engine  order  telegraph  system  shall 
be  provided  with  a  standby  system,  either 
electrical  or  mechanical. 

113.35-90      Engine   order  telegraph    systems 
for  existing  vessels 

113.35-90(a)  The  engine  order  tele- 
graph installations  on  vessels  contracted  for 
prior  to  November  19,  1952,  shall  meet  the 
requirements  in  this  section. 

113.35-90(b)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  In- 
pection.  Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standard  as  the 
original  installation. 

113.35-90(c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

113.40      RUDDER  ANGLE  INDICATOR  SYSTEMS 

113.40-1      Application 

113.40-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.40-90 
shall  apply  to  all  self-propelled  vessels  con- 
tracted for  on  or  after  November  19,  1952. 
Vessels  contracted  for  prior  to  NovemJaer  19, 


1952,  shall  meet  the  requirements  of  Section 
113.40-90. 

113.40-5      General  requirements 

113.40-5(a)  The  exact  position  of  the 
rudder,  if  power  operated,  shall  be  indicated 
at  the  principal  steering  station.  When  non- 
followup  steering  control  is  installed  at  the 
after  steering  station,  a  separate  rudder 
angle  indicator  system  shall  be  installed  for 
that  station.  See  Part  57  of  Subchapter  F 
(Marine  Engineering)  of  this  chapter. 

113.40-10      Detail  requirements 

113.40-10(a)  The  rudder  angle  indica- 
tor system  shall  consist  of  a  transmitter 
located  at  the  rudder  head  and  actuated  by 
movement  of  the  rudder,  the  angular  move- 
ments of  the  rudder  being  transmitted  to  a 
remote  indicator(s). 

113.40-10(b)  The  indicator  instrument 
shall  consist  of  a  fixed  dial  with  angular 
positions  of  the  rudder  right  and  left  of  an 
amidship  position  indicated  thereon.  Indica- 
tions of  rudder  angle  shall  be  by  means  of  a 
moving  pointer. 

113.40-10(b)(l)  The  movement  of  the 
indicator  pointer  shall  be  consistent  with  the 
movement  of  the  steering  wheel  or  control. 

113.40-10(c)  The  indicator(s)  shall  be 
located  in  direct  line  of  vision  of  the  helms- 
man and  shall  be  provided  with  dial  illumina- 
tion in  such  a  manner  as  not  to  interfere 
with  navigating  the  vessel  at  night. 

113.40-10(d)  The  method  of  transmit- 
ting rudder  movement  between  the  transmit- 
ter and  the  indicator(s)  may  be  either  by 
solf -synchronous  generator  and  motor(s),  by 
mechanical  telegraphs,  or  by  other  equivalent 
means. 

113.40-10(e)  The  electric  rudder  angle 
indicator  system  shall  comply  with  the  appli- 
cable requirements  of  Sections  113.35-40  and 
113.35-45  (a)  to  (d),  inclusive. 

113.40-10(f)  Mechanical  methods  of 
transmitting  rudder  angles  shall  be  in  ac- 
cordance with  approved  installation  draw- 
ings submitted  for  each  installation. 

113.40-90      Rudder   angle   indicator   systems 
for  existing  vessels 

113.40-90(a)  Rudder  angle  indicator 
systems  on  vessels  contracted  for  prior  to 
November  19,  1952,  shall  meet  the  require- 
ments in  this  section. 

113.40-90(b)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Marine 
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Inspection.  Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same  standard  as 
the  original  installation. 

113.40-90(c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  ves- 
sels. 

113.45      REFRIGERATED    SPACES    ALARM    SYS- 
TEMS 

113.45-1      Application 

113.45-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.45- 
90,  shall  apply  to  all  vessels  contracted  for 
on  or  after  November  19,  1952.  The  provi- 
sions of  Section  113.45-90  shall  apply  to  all 
vessels  contracted  for  prior  to  November  19, 
1952. 

113.45-5      General  requirements 

113.45-5(a)  Each  refrigerated  space  ac- 
cessible to  ship's  personnel  during  a  voyage 
and  which  can  be  so  locked  from  the  outside 
that  it  cannot  be  opened  from  the  inside,  shall 
be  fitted  with  an  alarm  system  operated  from 
within  each  refrigerated  space. 

113.45-5(b)  The  alarm  system  may  be 
either  a  mechanical  pull  operating  a  jingle 
bell  or  an  electrical  pushbutton  operating  a 
vibrating  bell  or  other  audible  device. 

113.45-5(c)  The  mechanical  pull  or  elec- 
trical pushbutton  shall  be  located  at  the  exit 
from  the  refrigerated  compartment. 

113.45-5(d)  The  audible  signal  shall  be 
located  where  a  person  is  regularly  employed. 

113.45-5(e)  Where  a  common  audible 
signal  is  provided  for  more  than  one  lockable 
refrigerated  compartment,  an  annunciator 
shall  be  provided  to  locate  the  compartment 
from  which  the  signal  was  initiated. 

113.45—90      Refrigerated    spaces    alarm    sys- 
tems on  existing  vessels 

1 13.45-90(a)  Refrigerated  spaces  alarm 
systems  on  vessels  contracted  for  prior  to 
November  19,  1952,  shall  meet  the  require- 
ments in  this  section, 

113.45-90(b)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Ofiicer  in  Charge,  Marine  In- 
spection. Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same  standard  as 
the  original  installation. 

113.45-90(c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  ves- 
sels. 


113.50      EMERGENCY  LOUDSPEAKER  SYSTEM 
113.50-1      Application 

113.50-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.50- 
90,  shall  apply  to  all  ocean  and  coastwise  pas- 
senger vessels  contracted  for  on  or  after 
November  19,  1952.  Ocean  and  coastwise  ves- 
sels contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  of  Section 
113.50-90. 

113.50-5      General  requirements 

113.50-5(a)  All  ocean  and  coastwise 
passenger  vessels  certificated  to  carry  500  or 
more  persons,  including  officers  and  crew, 
and/or  all  passenger  vessels  whose  lifeboats 
are  stowed  more  than  100  feet  from  the  nav- 
igating bridge,  shall  be  equipped  with  an 
approved  loudspeaker  system  which  will  en- 
able an  officer  on  the  bridge  to  broadcast 
separately  or  collectively  to  the  stations  listed 
in  this  paragraph. 

113.50-5(a)(l)     Lifeboat  stations,  port. 
113.50-5(a)(2)     Lifeboat  stations,  star- 
board. 

113.50-5(a)(3)     Lifeboat  embarkation 
stations,  port. 

113.50-5(a)(4)     Lifeboat  embarkation 
stations,  starboard. 

113.50-5(a)(5)     Public  spaces  used  for 
passenger  assembly  stations. 

113.50-5(a)(6)     Crew  quarters. 

-^113.50-5(a)(7)  Accommodation  spaces 
and  service  spaces. 

113.50-5(b)  The  system  shall  be  con- 
trolled from  a  single  location  on  the  navigat- 
ing bridge. 

113.50-5(c)  Loudspeakers,  as  design- 
ated by  the  Commandant,  at  lifeboat  and  em- 
barkation stations  shall  be  arranged  for  two- 
way  conversation  with  the  navigating  bridge. 

113.50-5(d)  The  emergency  loudspeak- 
er system  shall  be  of  a  type  approved  by  the 
Commandant.  Systems  installed  on  vessels 
contracted  for  on  or  after  November  19, 
1958,  shall  meet  the  requirements  of  Sub;  art 
161.004  of  Subchapter  Q  (Specifications)  f 
this  chapter. 

113.50-10     Power  supply 

113.50-10(a)  The  loudspeaker  system 
shall  be  energized  from  the  source  of  emer- 
gency lighting  and  power  as  required  by  Sub- 
part 112.15  of  this  Subchapter. 

113.50-10(b)  Where  the  loudspeaker 
system  requires  a  power  supply  of  a  char- 
acter different  from  that  available  from  the 
temporary  source  of  emergency  lighting  and 
power,  conversion  equipment  as  required  by 
Subpart  112.40  of  this  Subchapter  shall  be 
provided. 


(124) 


COMMUNICATION  AND  ALARM  SYSTEMS  AND  EQUIPMENT 


§  n3.50-30(c) 


113.50—15      Location     of    loudspeakers    and 
amplifiers 

11 3.50-1 5(a)      General 

113.50-15(a)(l)  Loudspeakers  shall 
be  located  with  due  regard  to  the  intended 
service  and  to  minimize  as  much  as  possible 
the  effect  of  feedback  and  other  interference. 

113.50-15(a)(2)  In  general,  loud- 
speakers on  open  decks  shall  be  directed  to- 
ward the  after  end  of  the  vessel  and  out- 
board by  an  angle  of  approximately  15 
degrees. 

11 3.50-1 5(b)      Boat  deck  loudspeakers 

113.50-15(b)(l)  A  loudspeaker  shall 
be  located  at  each  lifeboat  handling  station. 
The  axis  of  the  loudspeaker  shall  be  directed 
aft  and  outboard  in  such  a  manner  that  the 
sound  level  at  the  lifeboat  handling  station 
will  be  not  less  than  the  levels  given  in  Table 
113.50-15. 

113.50— 15(c)  Lifeboat  embarkation  and 
passenger  assembly  station 
loudspeakers 

113.50-15(c)(l)  Loudspeakers  shall  be 
distributed  throughout  the  lifeboat  embarka- 
tion deck  and  locations  designated  by  the  ves- 
sel's station  bill  for  the  assembly  of  pas- 
sengers in  an  emergency,  in  such  number  as 
to  provide  an  even  distribution  of  sound  at  a 
level  not  less  than  that  specified  in  Table 
113.50-15.  An  even  distribution  of  sound 
level  is  considered  satisfied  if  the  variation 
does  not  exceed  plus  or  minus  3  decibels. 

Table  113.50-15 — Minimum  sound  level  requirements 

for  loudspeaker  systems 

(all  data  given  in  decibels^) 

Ground       Signal  level  Voice  level 
noise 

Location                      level       Above  Above 

mini-     ground      Total  ground     Total 

mum        noise  noise 

Lifeboat  stations 80  20       -100  15  =95 

Embarkation  deck  and  ex- 
terior passenger  assem- 
bly points 80  20       =100  15  =95 

Interior  passenger  assem- 
bly points   75  20         =95  15  =90 

Crew  quarters  60  18         "78  12  » 72 

^  The  zero  decibel  level  shall  be  0.0002  dyne  per  square  centi- 
meter. 

=  Measured  at  a  distance  of  10  feet  from  the  loudspeaker  and 
on  the  axis  thereof. 

•■'  Measured  in   rooms  with  the  doors  to  the  passageways  closed. 

11 3.50-1 5(d)      Crew  quarters  loudspeakers 

113.50-15(d)(l)  Loudspeakers  shall  be 
distributed  in  passageways  throughout  crew 
quarters  in  such  number  as  to  provide  a 
sound  level  not  less  than  that  specified  in 
Table  113.50-15  in  each  room  with  the  doors 
closed. 


11 3.50-1 5(e)      Amplifier 

113.50-15(e)(l)  The  emergency  loud- 
speaker amplifier,  if  not  located  in  the  same 
enclosure  with  the  control  panel,  shall  be 
located  in  the  wheelhouse  or  in  a  compart- 
ment adjoining  or  opening  into  the  wheel- 
house. 

1 13.50-20      Distribution  of  cable  runs 

113.50-20(a)  Cable  runs  to  the  differ- 
ent loudspeaker  groups  shall  be  as  widely 
separated  from  each  other  as  possible  to  limit 
the  extent  of  damage  to  the  system  from  a 
single  casualty.  In  addition,  the  distribution 
shall  be  such  that  a  casualty  to  the  port  or 
starboard  supplies  to  loudspeakers  on  boat 
and  embarkation  decks  will  render  not  more 
than  half  of  the  loudspeakers  in  the  group 
inoperative.  This  may  be  accomplished  by 
feeding  the  loudspeakers  of  a  particular 
group  alternately  from  a  port  and  starboard 
multiconductor  cable. 

113.50-20(b)  Cable  runs  shall,  where 
possible,  be  located  in  passageways  and  shall 
avoid  staterooms,  lockers,  and  other  enclosed 
spaces. 

1 13.50-25      Type  of  cable  and  equipment  en- 
closures 

113.50-25(a)  All  cable  used  in  connec- 
tion with  the  system  shall  be  either  leaded 
and  armored,  impervious  sheathed  and  ar- 
mored or  mineral  insulated  metal  sheathed. 

113.50-25(b)  All  junction  or  connection 
boxes  employed  in  the  distribution  system 
shall  be  of  watertight  construction. 

1 1 3.50-30     Shipboard  tests 

113.50-30(a)  The  operation  of  the  sys- 
tem shall  be  observed  to  determine  that  voice 
reproduction  is  of  good  quality  and  intelligi- 
bility of  a  high  order. 

113.50-30(b)  Sound  levels  shall  be 
measured  with  a  sound  level  meter  to  demon- 
strate that  the  levels  listed  in  Table  113.50-15 
are  met. 

113.50-30(b)(l)  Where  the  ground 
noise  level  with  the  vessel  under  way  in  mod- 
erate weather  is  in  excess  of  the  values  listed 
in  Table  113.50-15,  the  signal  and  voice  levels 
shall  be  increased  correspondingly  so  that  the 
differential  between  ground  noise  level  and 
the  signal  and  voice  levels  shall  be  not  less 
than  the  differential  given  in  this  Table. 

113.50-30(c)  It  shall  be  demonstrated 
that  grounding  either  conductor  or  "shorting" 
both  conductors  to  any  one  lifeboat  station 
loudspeaker  or  to  an  embarkation  deck  loud- 
speaker, will  not  reduce  the  output  of  any  one 
of  the  remaining  loudspeakers  by  more  than 
3  decibels. 
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113.50-35      Operation    of    emergency    loud- 
speaker systems 

113.50-35(a)  The  emergency  loudspeak- 
er system  shall  be  used  at  the  discretion  of 
the  master  and  shall  function  entirely  inde- 
pendently of  any  public  address  or  music  dis- 
tribution system. 

113.50-35(b)  The  emergency  loudspeak- 
er system  shall  not  be  used  for  entertainment 
purposes. 

113.50-35(c)  The  complete  emergency 
loudspeaker  system  shall  be  given  an  oper- 
ating test  at  least  once  every  v^eek.  These  tests 
shall  be  made  by  a  licensed  officer  and  the  con- 
dition of  the  equipment  entered  in  the  vessel's 
log. 

113,50-35(d)  When  a  vessel  is  equipped 
with  a  public  address  or  music  distribution 
system,  means  shall  be  provided  adjacent  to 
the  emergency  loudspeaker  system  control 
panel  to  silence  the  public  address  or  music 
distribution  systems. 

113.50-90      Emergency  loudspeaker  systems 
for  existing  vessels 

1 1 3.50-90(a)  Existing  vessels.  Emergency 
loudspeaker  systems  on  ocean  and  coastwise 
passenger  vessels  contracted  for  prior  to  No- 
vember 19,  1952,  shall  meet  the  requirements 
of  this  section. 

n3.50-90(b)      General  requirements 

113.50-90(b)(l)  All  passenger  vessels 
the  construction  of  which  was  begun  prior  to 
January  1, 1937,  on  which  lifeboats  are  stowed 
more  than  100  feet  from  the  navigating 
bridge,  and  all  passenger  vessels  the  construc- 
tion of  which  was  begun  prior  to  November 
19,  1952,  but  on  and  after  January  1,  1937, 
certificated  to  carry  1,000  persons  or  more  in- 
cluding officers  and  crew,  shall  be  equipped 
with  a  loudspeaker  system  which  shall  enable 
an  officer  on  the  bridge  to  broadcast  separ- 
ately or  collectively  to  the  stations  listed  in 
this  subparagraph. 

113.50-90(b)(l)(i)  Lifeboat  sta- 
tions, port  and  starboard.  (The  deck  or  decks 
on  which  lifeboats  are  stowed  and  from  which 
they  are  launched.) 

113.50-90(b)(l)(ii)  Embarkation 
deck,  port  and  starboard.  (The  deck  or  decks, 
designated  by  construction  design  or  by  the 
vessel's  station  bill,  used  for  the  embarkation 
of  passengers  and  crew  into  lifeboats.  If  life- 
boat stations  are  used  for  embarkation  pur- 
poses, this  requirement  will  be  omitted.) 

113.50-90(b)(l)(iii)  Main  quarters 
for  crew.  (The  quarters  of  the  emergency 
squad,  deck  crew,  and  stewards  assigned  to 
passenger  quarters.) 


113.50-90(b)(l)(iv)  Public  spaces. 
(The  spaces  designated  by  the  vessel's  station 
bill  where  passengers  and  crew  are  to  assem- 
ble in  an  emergency.) 

*113.50-90(b)(l)(v)  Accommoda- 
tion spaces  and  service  spaces. 

113.50-90(b)(2)  The  Commandant 
may,  in  special  cases,  exempt  passenger  ves- 
sels the  construction  of  which  was  begun  prior 
to  January  1,  1937,  having  a  small  number  of 
especially  accessible  lifeboats  stowed  more 
than  100  feet  from  the  bridge :  Provided,  hoiv- 
ever,  That  no  such  vessel  certificated  to  carry 
more  than  200  persons,  including  officers  and 
crew,  shall  be  so  exempted. 

113.50-90(b)(3)  Details  of  the  system 
shall  be  in  general  agreement  with  Sections 
113.50-5  through  113.50-35  insofar  as  is  rea- 
sonable and  practicable. 

113.50-90(b)(4)  Existing  arrange- 
ments, materials,  and  facilities  previously 
approved,  but  not  meeting  the  applicable  spe- 
cifications or  requirements  set  forth  in  See 
tions  113.50-5  through  113.50-35,  may  ue 
continued  in  service  so  long  as  they  are  main- 
tained in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection.  Mi- 
nor repairs  and  minor  alterations  may  be 
made  to  the  same  standards  as  the  original  in- 
stallation provided  that,  in  no  case,  will  a 
greater  departure  from  the  standards  of  Sec- 
tions 113.50-5  through  113.50-35  be  permit- 
ted than  presently  exist.  All  new  installations 
or  major  replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for  new 
vessels. 


113.55 
113.60 


(Deleted) 
(Deleted) 


1 1 3.65      WHISTLE  OPERATORS 

113.65-1      Application 

113.65-l(a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.65-90, 
shall  apply  to  all  vessels  contracted  for  on  or 
after  November  19,  1952.  Vessels  contracted 
for  prior  to  November  19, 1952,  shall  meet  the 
requirements  of  Section  113.65-90. 

113.65—5      General  requirements 

113.65-5(a)  The  general  requirements 
for  whistles,  sirens  and  fog  horns  are  con- 
tained in  Part  25  of  Subchapter  C  (Unin- 
spected Vessels),  Part  32  of  Subchapter  D 
(Tank  Vessels),  Part  77  of  Subchapter  H  (Pas- 
senger Vessels),  and  Part  96  of  Subchapter  I 
(Cargo  and  Miscellaneous  Vessels),  of  this 
chapter. 

1 13.65-5(b)  Mechanical  whistle  or  siren 
pull  leads  shall  be  as  direct  as  possible  and 
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amply  protected.  When  the  leads  are  sus- 
pended for  more  than  15  feet,  they  should  be 
supported  from  a  corrosion-resistant  cable 
with  suitable  bearers.  The  system  shall  be 
provided  with  ample  corrosion-resistant 
springs  to  relieve  all  weight  on  the  lever  and 
for  the  proper  functioning  of  the  system. 

113.65-5(c)  Materials  and  mechanical 
details  shall  be  in  general  accordance  with  the 
requirements  for  mechanical  telegraphs  given 
in  Section  113.35-25  except  that  bronze  or 
stainless  steel  aircraft  type  wire  rope  or  other 
means  specifically  approved  may  be  used  in 
lieu  of  the  brass  wire  specified. 

113.65-5(d)  When  electrically  operated 
whistles  and  sirens  are  installed,  all  parts 
shall  be  independent  of  the  primary  system. 

113.65-5(e)  When  electrically  operated 
valves  for  whistles  or  sirens  are  located  more 
than  5  feet  from  the  whistle,  an  automatic 
drain  feature  for  the  steam  whistle  pipe  shall 
be  installed. 

113.65-5(f)  The  supply  for  an  electri- 
cally operated  whistle  or  siren  shall  be  from 
the  emergency  lighting  and  power  system  as 
required  by  Part  112  of  this  chapter. 

113.65-90     Whistle    operators    for    existing 
vessels 

113.65-90(a)  Whistle  operators  on  ves- 
sels contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirements  in  this  sec- 
tion. 

113.65-90(b)  Existing  arrangements, 
materials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the  satis- 
faction of  the  Officer  in  Charge,  Marine  In- 
spection. Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standard  as  the  orig- 
inal installation. 

113.65-90(c)  All  new  installations  or 
major  replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new  vessels. 

113.70     SMOKE  DETECTOR  SYSTEMS 
113.70-1      Application 

113.70-l(a)  Where  a  smoke  detector 
system  is  installed,  the  provisions  of  this  sub- 
part, with  the  exception  of  Section  113.70-90. 
shall  apply  to  all  installations  contracted  for 
on  or  after  November  19,  1952.  Installations 
contracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  of  Section 
113.70-90. 

113.70-l(b)  For  the  vessels  on  which  a 
smoke  detector  system  is  required,  see  Part 


76  of  Subchapter  H  (Passenger  Vessels)  of 
this  chapter. 

113.70-5      General  requirements 

113.70-5(a)  The  smoke  detector  control 
unit  shall  be  of  a  type  approved  by  the  Com- 
mandant. Systems  installed  on  vessels  con- 
tracted for  on  or  after  November  19,  1959, 
shall  meet  the  requirements  of  Subpart 
161.002  of  Subchapter  Q  (Specifications)  of 
this  chapter. 

113.70-5(b)  All  electric  cable  installed 
in  conjunction  with  the  smoke  detector  sys- 
tem shall  be  either  leaded  and  armored,  im- 
pervious sheathed  and  armored  or  mineral  in- 
sulated metal  sheathed. 

113.70-5(c)  Cable  runs  between  the 
smoke  detector  control  unit  and  the  supply 
switchboard  shall  be  as  direct  as  possible  and 
shall  avoid  staterooms,  lockers,  and  other  en- 
closed spaces  where  the  cable  could  be  dam- 
aged by  a  localized  fire  or  by  other  causes. 

1 1 3.70-1 0      Power  supply 

113.70-10(a)  On  vessels  fitted  with  an 
automatically  started  emergency  lighting  and 
power  system,  the  smoke  detector  system  shall 
be  supplied  by  a  branch  circuit  from  the  emer- 
gency switchboard.  On  vessels  fitted  with  a 
temporary  source  of  emergency  lighting  and 
power,  the  branch  circuit  may  be  connected  to 
the  temporary  emergency  source  of  supply. 

113.70-10(b)  On  vessels  not  fitted  with 
an  automatically  started  emergency  lighting 
and  power  system,  the  smoke  detector  system 
shall  be  supplied  from  a  source  as  approved 
by  the  Commandant. 

113.70-90  Equipment  and  installations  on 
vessels  contracted  for  prior  to 
November  19,  1952 

113.70-90(a)  Existing  arrangements, 
materials,  and  facilities  previously  approved, 
but  not  meeting  the  applicable  specifications 
or  requirements  set  forth  in  Sections  113.70-5 
and  113.70-10,  may  be  continued  in  service  so 
long  as  they  are  maintained  in  good  condition 
to  the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and  minor 
alterations  may  be  made  to  the  same  standards 
as  the  original  installation :  Provided,  That,  in 
no  case,  will  a  greater  departure  from  the 
standards  of  Sections  113.70-5  and  113.70-10 
be  permitted  than  presently  exist.  All  new  in- 
stallations or  major  replacements  shall  meet 
the  applicable  specifications  or  requirements 
for  new  vessels. 
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2.01      INSPECTING     AND     CERTIFICATING     OF 
VESSELS 

2.01-70     Appeals 

2.01-70(a)  General.  Any  person  ag- 
grieved by  any  decision  or  action  of  the  Officer 
in  Charge,  Marine  Inspection,  may  appeal 
therefrom  to  the  Coast  Guard  District  Com- 
mander of  the  district  in  which  the  action  or 
decision  was  made.  A  further  appeal  may  be 
made  to  the  Commandant,  U.S.  Coast  Guard, 
from  the  decision  of  the  District  Commander. 

2.01-70(b)      Time  Limits 

2.01-70(b)(l)  Appeals  from  decisions 
of  the  inspectors  or  the  Officer  in  Charge, 
Marine  Inspection,  to  the  Coast  Guard  Dis- 
trict Commander,  shall  be  made  in  writing 


within  30  days  after  the  decisions  or  actions 
appealed  from  shall  have  been  rendered  or 
taken.  Such  appeals  shall  set  forth  the  re- 
quirements appealed  from  and  the  reasons 
why  the  decision  or  action  should  be  set  aside 
or  revised. 

2.01-70(b)(2)  Appeals  from  the  deci- 
sions of  the  Coast  Guard  District  Commander 
to  the  Commandant  shall  be  made  in  writing 
within  30  days  after  the  decisions  appealed 
from  shall  have  been  rendered. 

2.01-70(c)  Decision  on  appeals.  Pending 
the  determination  of  the  appeal,  the  decision 
of  the  Officer  in  Charge,  Marine  Inspection, 
shall  remain  in  effect.  The  decision  of  the 
Commandant  is  final. 
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Subpart  or  section 

Accessible,  definition  of 110.15-85(x), 

110.15-85(y) 
Accessibility : 

Inspection  for 111.05-10(c)(9) 

Of  apparatus 111.05-15(c) 

Of  connection  boxes 111.80-15 

Of  electric  couplings 111.35-l(b) 

Of  switchboard  mounted  equip- 
ment     111.30-5(c) 

Of  switchboards 111.30-1 

Of  switches  and  circuit  breakers    111.55-(f) 

Air  heaters,  electric 111.80-60 

Alarms : 

Electric  telegraph  power  failure    113.35-45(e) 
Fire    Detecting    System,    Auto- 
matic        113.10 

Fire,  Manual 113.15 

General    113.25 

Refrigerated  spaces 113.45-5 

Sprinkler  system 113.20 

Systems  and  equipment,  wiring  _    113.05-10 

Amendments  to  the  regulations 110.05-3 

American  Bureau  of  Shipping llO.lO-l(a), 

110.15-170, 
111.05-10(b), 
111.10-5(a), 
111.10-15(a), 
111.30-30(a) 
American    Institute   of   Electrical 
Engineers: 
American  Standard  Institute  Def- 
inition    of    Electrical     Terms, 

ANSI  C42  110.10-l(d)(2) 

Standard  No.  45 — Recommended 

Practice  for  Electrical  Instal-   110.10-l{d){l), 
lations  on  Shipboard.  111.05-1, 

111.30-5(b), 
111.30-10(c), 
111.60-l(b), 
111.90-15, 
111.90-20, 
111.90-25 
American  Standard  Institute  Defi- 
nitions of  Electrical  Terms 110.10-l(d)(2) 

American    Standards    Association 
Safety      Code     for      Elevators, 

Dumbwaiters,  and  Escalators 110.10-l(g)(l), 

111.80-35 
Ammeter: 

Definition  of 110.15-100(c) 

For  battery  charger 112.55-10{a) 

For  generators 111.30-15(b)(2), 

111.30-15(c)(2) 
For    3-wire    generator    ground 

connection   111.65-5 

Anesthetic     agents,     combustible, 

storage  of 111.80-35(b)(6) 

Apparatus  in  vicinity  of  magnetic 

compass 111.60-25(n) 

Appeal : 

Regarding  right  of Page  28 

Appliance: 

Definition  of 110.15-85(v) 

Grounding  of 111.75-30(a) 

In  hazardous  locations 111.80-5(b)(7) 

Overcurrent  protection  of 111.75-25(b) 

Portable,  definition  of 110.15-85(w) 

Receptacle  outlets  for 111.75-30 


Subpart  or  section 

Appliance — Continued 
Supply     from     lighting     panel- 
boards    111.50-20(d) 

Appliance  branch  circuit: 

Definition  of 110.15-85(q) 

Appliance  circuits 111.75-25 

General    111.75-25(a) 

Overcurrent  protection 111.75-25(b) 

Application: 

Of  Part  110 110.05 

Of  Part  111 111.01-1 

Of  Part  112 112.01 

Of  Part  113 113.01 

Specific,  noted  in  text 111.05-5 

Approved,  definition  of 110.15-1 

Application  of 111.75-20(a)(2) 

For  motion  picture  projectors 111.80-30(b)(6) 

Armor,  cable: 

Electrically  continuous 111.60-l(m) 

Grounding  of 111.60-l(m) 

In  corrosive  locations 111.60-l(d)(2) 

Armored  cable 111.60-l(b)(3)(i) 

Arrangement,  battery  trays 111.15-6 

Assembly  areas  for  passengers: 

Emergency  lighting  of 112.15-(h) 

Emergency  loudspeaker   system 

coverage 113.50-5(a)(5), 

113.50-15(e) 

Assignment  of  functions 110.01-5 

Attachment  plugs.  See  Receptacle 
outlets  and  plugs. 

Authority  for  regulations 110.01-10 

Automatic    fire   detecting   system. 
See   Fire   detecting    and    alarm 
system,  automatic. 
Automatically  started  source  loads, 

single   112.15-10 

Automatic  starter.  See  Starter. 
Automatic  transfer  equipment: 

Definition  of 110.15-185(f)(5) 

For     emergency     lighting     and 

power  system 112.20, 

112.25, 
112.30, 
112.40 
Auto-transformer(s) : 

Circuits  derived  from 111.60-25(g) 

Back-up  circuit  breakers: 

Circuit   breakers    and    fuses    in 

cascade  system 111.55-20(b) 

Barge,  definition  of 110.15-190(a)(4) 

Basis  and  purpose  of  regulations  110.01 

Battery,  dry  cell,  definition  of 110.15-50(b) 

Battery  installation 111.15-5 

Battery,  storage : 

Arrangement  of  installation 111.15-5 

Arrangement  of  trays 111.15-6 

Categories 111.15-l(c) 

Conductors  to 111.15-20 

Definition  of 110.15-50(a) 

Emergency  and  general  alarm  __  111.15-l(b) 
Emergency      diesel      generator 

starting   111.60-30 

112.15-5(d), 

112.50-1,112.55, 

111.05-10(d)(4) 
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Subpart  or  section 


Battery,  storage — Continued 
Emergency  lighting 


112.15-5(d), 

112.55, 
111.05-10(d)(4) 

Capacity  of  storage  battery 112.55-15 

Diesel    engine    cranking    bat- 
teries     112.55-20 

Emergency  lighting  loads 112.55-5(a) 

Engine-starting,  use  of  one-wire 

system    111.60-30 

For  general  alarm  system 113.25-10(a), 

113.25-15(a), 

General  requirements  for 111.15-1 

Nameplates 111.15-l(d) 

Overcurrent  protection  of 111.15-25 

Protection  from  corrosion 111.15-15 

Reverse  current  protection  for  _    111.15-25 
Room,  Class  I  hazardous  location   111.80-5(a)(8) 

Testing  of 111.05-10(d)(4) 

Ventilation  for 111.15-10 

Bell(s) : 

General  alarm  system 113.25-10(c), 

113.25-15(c) 

Bell  wire 111.60-l(b)(l)(vi), 

111.60-l(d)(7) 
Berth  lights: 

Construction  of 111.75-15(c) 

Required    111.75-15(b)(4) 

Wiring  of 111.75-15(c) 

Bilge  pump,  submersible: 
Bilge  pumps,  submersible,  motor- 
driven  111.80-40 

Source  of  power  for 111.65-25(b)(6), 

111.80-40 
112.15-5(e) 

Special  requirements  for 111.65-25 

When  required 111.65-25(a) 

Bilge  water,  protection  from 111.05-15(b) 

Blinker  light.  Sec  Signaling  light. 
Boat  deck: 

Definition  of 110.15-5 

Emergency  lighting  of 112.05-15(b), 

112.15-l(h) 
Emergency  loudspeaker  system 

coverage  of 113.50-5(a), 

113.50-15(b) 
Boxes,  junction,  outlet,  or  connec- 
tion : 

Accessibility  of 111.80-15 

At  outlets 111.60-25(1) 

For  emergency  loudspeaker  sys- 
tem    I_.   113.50-25(b) 

For  engine  order  telegraph  sys- 
tem       113.35-45{d) 

For    fire    detecting    and    alarm 

system    113.10-5(e), 

113.10-5(f) 

For  general  alarm  system 113.25-15(d) 

For  manual  fire  alarm  system  __    113.15-5(e), 

113.15-5(f) 
For    sound    powered    telephone 

system    113.30-25(h) 

For  sprinkler  system 113.20-5(d) 

In  hazardous  locations 111.80-5 

Branch  circuits: 

Appliance.  See  Appliance  branch 
circuits. 

Definition  of 110.15-85(n) 

Derived  from  auto-transformers  111.60-l(b) 

For  general  alarm  bells 113.25-10(b) 

Lighting.   See   Lighting  branch 

circuit. 
Loads   111.50-20 


Subpart  or  section 

Branch  Circuits — ^Continued 
Location  of  overcurrent  devices 

in 111.50-5(f) 

Motor.  See  Motor  branch  circuit. 
Steering  gear.  See  Steering  gear. 

Bulkhead  deck: 

Definition  of 110.15-10 

Emergency  plant  located  above  _  112.05-5(d) 
General    alarm   battery   located 

above    113.25-10(a)(l) 

Bulkheads,  cable  penetrations  of  _  111.60-1(1) 

Bus  bars: 

Arrangement  of 111.30-5(c) 

General    111.30-5(a) 

Rating   111.30-5(b) 

Spacings    111.30-5(d) 

Weiring 111.30-5(e) 

Through  feed  loads 111.60-25(1) 

Bushings,  cable 111.60-1(1) 

Cable,  electric: 
Alternating-current,  installation 

of 111.60-l(j) 

Ambient  temperature  for Table  111.60-l(e) 

(l)(i) 

Applications   111.60-l(d) 

Banking  of Table  111.50-l(e) 

(l)(i) 

Behind  paneling 111.60-25(d) 

Behind  sheathing 111.60-25(e) 

Bell  wire,  use  of 111.60-l(d)(7) 

Bends,  minimum  radii  of 111.60-25(b) 

111.60-1(1) 

Circuit  load  and  demand  factors  __  111.60-10 

Clas.ses  of 111.60-l(b)(l) 

Clas.ses  of  by  type  of  insulation  _  111.60-l(b)(2) 
Classes  of  by  type  of  mechanical 

covering 111.60-l(b)(3) 

Closed  magnetic  paths  around  __  111.60-l(j)(2), 

Construction  of 111.60-25(n) 

Continuous  throughout  length  __  111.60-l(b) 

111.60-l(m) 

Current-carrying  capacity 111.60-15(a) 

Definition  of 111.60-l(e) 

Demand  factor  for 110.15-15(a)(l) 

Designations 111.60-10 

Ends,  sealing  of 110.15-15(b) 

111.60-15 

Feeders,  location  of 111.60-25(a) 

For  automatic  fire  detecting  and  111.60-25(1) 

alarm  system 

For  emergency  loudspeaker  sys-  113.10-5 

tem   

For  engine  order  telegraph 11.3.50-25(a) 

For  interior  communication  ap-  113.35-45(d) 

paratus    

For  manual  fire  alarm  system  __  lll-60-l(d)(5) 

For  motion  )iicture  projectors  __  113.15-5 

For  power  and  lighting  circuits.  111.65-15 

For  smoke  detector  system 111.60-l(d)(4) 

For    sound    powered    telephone  113.70-5(b) 

system    

For  sprinkler  system 113.30-25(h) 

Cables,  generator 113.20-5(c) 

Not  to  be  installed  in  bilges Ul.60-20 

Separation  of 111.60-20 

Branch  and  feeder  continuity  ._  111-60-20 

Connections  to  terminals 111.60-25(j) 

Feeder  and  branch  continuity  ._  111.60-25(m) 

Generator,  in  bilges I H1.60-25(j) 

Grounding  of  metallic  covering  _  111.60-20 

111.60-l(m), 

In  battery  rooms 111.60-l(n) 

111.15-20 
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Subpart  or  section 
Cables,  generator — Continued 

In  cofferdams 111.60-25(c) 

In  corrosive  locations 111.60-l(d)(2) 

In  damp  or  wet  locations 111.60-l(d)(l) 

In  dry  locations 111.60-l(d)(3) 

In  hazardous  locations 111.80-5(b)(10), 

111.80-5(c)(8), 

111.80-5(d)(8) 

In  multiple 111.60-l(e)(2) 

In  oil  tanks 111.60-25(c) 

In  parallel 111.60-l(e)(2) 

Inter-cabin  telephone  cable,  use 

of 111.60-l(d)(6) 

Interior     communication     cable, 

use  of 111.60-l(d){5) 

Instrumentation  cable 111.60-l(i)(l) 

In  vicinity  of  magnetic  compass-   111.60-25(n) 

Joints,  separation  of 111.60-15 

Marking  of 111.60-l{c) 

Mechanical  protection  of 111.50-5(a)(5), 

111.60-l(n), 

Not  to  be  installed  in  bilges 11.60-20 

Penetrations 111.60-1(1) 

Polarity  identification  of  conduc- 
tors    111.60-25(h) 

Portable.  See  Cord,  flexible. 

Power  and  lighting,  use  of 111.60-l(d)(4) 

Propulsion 111.60-15 

Propulsion,  splices  and  terminals  111.60-1(1) 

Sealing  cable  to  terminals 111.60-15 

Splices   111.60-15 

Supports   111.60-15 

Single  conductor 111.60-l(j), 

111.60-l(j)(l) 
Size  required 111.60-l(g), 

113.50-20, 

Special  purpose  cable 111.60-l(i)(l) 

Splicing  of 111.60-5(e), 

111.60-25(k), 

111.60-25(1) 

Substitute  cable 111.60-l(h) 

Supports   111.60-l(j), 

111.60-l(k), 

111.60-25(c), 

111.60-25(b) 

Symbols 110.15-15 

Temperature  limits  for __  111.60-l(f) 

Terminals    111.60-15 

Terminals,  connections  to 111.60-25(m) 

Terms 110.15-15 

Testing  and  inspection  of 111.05-10(c)(3) 

Thermocouple  cable 111.60-l(i)(2) 

Through  decks  and  bulkheads  __   111.60-1(1), 

111.60-l(n) 
Transposing  of _     __     111.60-l(j), 

111.60-1(1) 

Types  of  insulation 111.60-l(b)(2) 

Types  of  mechanical  covering  __   111.60-l(b)(3) 
Uniform  size  throughout  length.   111.60-25(1) 
Varnished-cambric,    rubber,    or 
asbestos-varnished-cloth  mini- 
mum wire  size 111.60-l(g) 

Carbon  dioxide  fire  extinguishing 

systems,     remote     stopping     of  111.50-5(c) 

mechanical  ventilation 111.70-5(k) 

Cargo  handling  room,  definition  of_   111.80-5 
Carpenter  shop : 

Electrical  installation  in 111.80-5(a)(9) 

Hazardous  classification  of 110.15-190 

Cargo  vessel,  definition  of 

Carrying   capacity.   See    Current- 
carrying  capacity. 
Chart  room,  emergency  lighting  of   112.05-10(c) 

112.15-l(g) 


Subpart  or  section 

Circuit: 

Battery,  engine  starting 111.60-30 

Branch.  See  Branch  circuit. 

Definition  of 110.15-85(j) 

Demand  factor.  See  Circuit  loads 

and  demand  factor. 
Derived  from  auto-transformers   111.60-25(g) 
Feeder.  See  Feeder. 

Hull  return 111.60-25(1) 

111.60-25(f) 
Lighting   branch.   See   Lighting 

branch  circuit. 
Loads.  See  Circuit  loads  and  de- 
mand factor. 
Motor  branch.  See   Branch  cir- 
cuit, motor. 

Overcurrent  protection  of 111.55 

Tank  vessels 111.50-5(f) 

Vital,  segregation  of 111.60-25(o) 

Circuit  breaker(s): 

Accessibility  and  grouping  of 111.55-l(f) 

As  a  switch 111.55-l(g) 

Circuit  connections  to 111.30-l0(c) 

111.55-l(e) 

Construction  of 111.50-15(e), 

'111.55-1 

Definition  of 110.15-185(b)(l) 

Door  interlocks 111.45-40(c) 

Draw-out  type 111.30-15(b)(l), 

111.30-15(c)(l) 

Enclosure  of 111.50-10, 

111.55-l(c) 

For  generator  protection 111.65-1 

Grounding  of  enclosure 111.55-l(h) 

In  grounded  conductors 111.50-l(e), 

111.55-l(h), 
111.55-1 

In  hazardous  locations 111.80-5(b)(2), 

111.80-5(c)(l), 
111.80-5(d)(l) 

Inspection  of 111.05-10 

Interrupting  rating  of 

111.55-1 

In  ungrounded  conductors 111.55-l(b) 

Location  in  circuit 111.55-5(a) 

Location  on  vessel 111.55-l(f), 

111.55-5(b) 

Marking  of 111.55-5(a) 

Method  of  operation 111.55-1 

Mounted  on  switchboards 111.30-10(a), 

111.30-10(b), 
111.55-l(c) 
Motor  controller,  over  600  volts  _ 

Mounting  of 111.55-1 

Nonautomatic  tripping  of,  defi- 
nition      110.15-185(b)(5) 

Nontamperable 111.50-15(e)(4) 

On  panelboards 111.40-l(g) 

Rated  continuous  current,  defi- 
nition of 110.15-185(a)(3) 

Rated  interrupting  current,  defi- 
nition of 110.15-185(b)(2) 

Rated  interrupting  current  re- 
quired     111.50-20 

Rated  voltage  of,  definition 110.15-185(a)(4) 

Rating  or  setting: 

For  conductors 111.50-1 

For  motor  branch  circuits 111.50-15(e)(6) 

For  motor  feeders 111.45-25 

Removal  from  front 111.55-15(e)(7) 

Reverse-power  tripping  of,  defi- 
nition    110.15-185(b)(3) 

Setting  of,  for  back-up  protec- 
tion     111.55-20(a) 
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Subpart  or  section 

Circuit  breaker  (s) — Continued 

Standard  for 110.10-l(e)(5), 

111.55-15(e)(6) 
Undervoltage  tripping  of,  defi- 
nition      110.15-185(b)(4) 

Circuit  breakers  and  switches : 

Accessibility  111.55-l(f) 

Circuit  breakers  as  switches  —   111.55-l(g) 

Circuit  connections 111.55-l(e) 

Detailed  requirements 111.55-5 

Circuit  breakers 111.55-5(a) 

Enclosed  switches 111.55-5(d) 

Knife  switches 111.55-5(b) 

Snap  switches   111.55-5{c) 

Enclosures 111.55-1 

Four-way         and         three-way 

switches 111.55-l(b) 

General  requirements 111.55-1 

Grounded  conductor 111.55-l(a) 

Grounding  of  enclosures 111.55-l(h) 

Grouping 111.55-l(f) 

Inductive  loads 111.55-l(i)(3) 

Knife  switches 111.55-l(d) 

Motor  circuit  switches 111.55-l(i)(4) 

Non-inductive  loads 111.55-l(i)(l) 

Rating  of  snap  switches 111.55-l(i) 

Three-way        and         four-way 

switches 111.55-l(b) 

Tungsten  filament  lamps 111.55-l(i)(2) 

Circuit  loads  and  demand  factor: 

Appliance  branch  circuits 111.60-1, 

111.75-25 

Bus-tie  cables 111.60-10 

Feeders,  galley 111.60-25 

Feeders,  lighting 111.60-25 

Feeders,  motors 111.60-20 

Generator  cables 111.60-20 

Grounded  neutral  of  dual  voltage 

feeder 111.65-10(b) 

Lighting  branch  circuit 111.75-1 

Motor  branch  circuit 111.70-5 

Class  A  insulation 111.05-30(c) 

Class  B  insulation 111.05-30(d) 

Class  C  insulation 111.05-30(e) 

Class  F  insulation 111.05-30(f) 

Class  H  insulation 111.05-30(g) 

Class  O  insulation 111.05-30(b) 

Clearances,  electrical: 

For  receptacle  outlets  and  plugs   111.75-30 

For  snap  switches 111.55-5(c) 

For  switchboards 111.30-5(d), 

111.30-l(b), 
111.30-10(a) 
Coal  pulverizing  plant: 

Electrical  installation  for 111.80-5 

Hazardous  classification  of 111.80-5(a)(8) 

Coast  Guard  District  Commander, 

definition  of 110.15-20 

Coastwise,  definition  of 110.15-25 

Cocoa    fiber,    combustible    flyings 
from.  See  Flyings,  combustible. 
Cofferdam  area: 

Electrical  installation  in 111.80-5,111.70 

Hazardous  classification  of 111.80-5(a) 

Commandant,  definition  of 110.15-30 

Commissary  equipment 111.80-65 

Communication  systems: 
Essential  under  temporary  emer- 
gency conditions 112.15-1(1) 

In  hazardous  locations 111.80-5(b){9), 

111.80-5(c)(7), 
111.80-5(d)(7) 
Inspection  and  testing  of 111.05-10(c)(16) 


Subpart  or  section 

Communication  systems — Continued 
Sound   powered  telephones.  See 
Sound  powered  telephone  sys- 
tem. 
Telegraph,  engine  order.  See  En- 
gine order  telegraph. 
Voice  tubes.  See  Voice  tube  sys- 
tem. 
Wiring 113.05-10 

Compass,  gyro: 

Communication  for 113.30-5(b) 

Power  supply  for 112.15-5(n) 

Compass,  magnetic : 
Wiring  and  apparatus  in  vicinity 
of 111.60-25(n) 

Conductors    111.15-20 

Conductor,  lightning  ground 111.60-35 

Connected  load,  definition  of 110.15-85(a) 

Connectors: 

Contactor: 

Definition  of 110.15-35(e) 

On  switchboards 111.30-10(b) 

Control  equipment  terms 110.15-35 

Controller,  electric: 

Basic  functions  of,  definition 110.15-35(b) 

Definition  of 110.15-35(a) 

Full  magnetic,  definition  of 110.15-35(d) 

Manual,  definition  of 110.15-35(c) 

Manually  operated  controllers  __    111.70-20(o) 
Motor.  See  Motor  controller. 

Need  not  open  all  conductors 111.70-20(c) 

Number  of  motors  served  by  each 

controller 111.70-20(f) 

Protection  against  low  voltage  _   111.70-20(n) 

Rating   111.70-20(b) 

Speed  limitation 111.70-20(h) 

Suitability 111.70-20(a) 

Temperature  compensated  over- 
load relay 110.15-35(1) 

Cooking  equipment 111.80-65 

Cord,  flexible: 

Application  of 111.60-5(b) 

Conductor  size 111.60-5(d), 

Construction  of 111.60-5(a) 

Current-carrying  capacity 111.60-5(c) 

Designations 110.15-15(b)(2) 

For  hard  service 111.60-5(b)(3) 

In  damp  or  wet  locations 111.60-5(b)(l) 

In  dry  locations 111.60-5(b)(2) 

In  hazardous  locations 111.80-5(c)7 

111.80-5(c)8 

Pull  at  terminals 111.60-5(f) 

Splices  in 111.60-5(e) 

Standard  for 110.10-l(e)(10), 

Corrosion-resistant  material : 

Definition  of 110.15-45 

Required  for  parts 111.05-15(e) 

Required  for  receptacle  outlets 

and  plugs 111.75-30(1) 

Required    for    switchboard    and 

control-assembly  parts 111.30-l(f) 

Required  for  switches 111.55-5(d) 

Corrosion-resistant  finish : 

Definition  of 110.15-40 

Required  for  parts 111.05-15(e) 

Required  for   receptacle  outlets 

and  plugs 111.75-30(1) 

Required    for    switchboard    and 

control-assembly  parts 111.30-l(f) 

Required  for  switches 111.55-5(d) 

Corrosive  locations,  definition  of  __   110.15-115(a) 

Cotton,  combustible  flyings  from. 
See  Flyings,  combustible. 
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Subpart  or  section 
Couplings,  electric: 

Accessibility  for  repairs 111.35-l(b) 

Ambient  temperature  for 111.10-30, 

111.35-l(e) 

Control  of 111.35-5(1) 

Enclosure  of 111.10-15(g), 

111.35-l(a) 

Excitation  of 111.10-10, 

111.35-l(c) 

Instruments  for 111.35-5(1) 

Insulation  of  windings 111.35-l(a) 

Nameplates  for 111.35-l(d) 

Overcurrent,  protection  of 111.35-5(1) 

Temperature  rise 111.10-30, 

111.35-l(e) 

Ventilation  of 111.10-15(g), 

Crew  mess  room,  emergency  light-   112.15-l(g) 

ing  of 112.15-l(g) 

Crew  recreation  room   emergency 

lighting  of 112.15-l(g) 

Crew  spaces: 

Emergency  loudspeaker  system, 

coverage  of 113.50-5(a) 

Lighting  of 111.75-15(b)(l) 

Current-carrying  capacity : 

Demand,  for  circuits 111.60-10 

Of  cable 111.60-l(e) 

Of  fixture  wire 111.60-5(c) 

Of  portable  cords lll.o0-5(c) 

Current  ratings 111.25-35(a) 

Dampers  in  ventilation  air  ducts  __   111.10-15(g)(3) 
Damp  or  wet  locations,  definition 

of 110.15-115(b) 

Decks,  cable  penetrations  of 110.15-,  111.70-5 

Definition  of  terms 111.60-l(b) 

Demand  factor.  See   Circuit  load 

and  demand  factor. 
Depth  sounder,  power  supply  for  _   112.15-5(o) 
Detecting,  fire.  See  Fire  detecting. 

Disconnecting  means 111.70-30 

Circuit    breaker    or    switch    as 
both  controller  and  disconnect 

means 111.70-30(1) 

Current  carrying  capacity 111.70-30(g) 

Exceeding  50  horsepower 111.70-3 

For  fuses 111.50-10(c) 

For  generators 111.30-15(b)(l) 

111.30-15(c)(l) 

For  overcurrent  devices 111.50-10(c) 

General    111.70-30(a) 

In  sight  from  controller  location   111.70-30(n) 
Motors  served  by  a  single  discon- 
necting means  111.70-30(o) 

One-eighth  horsepower  or  less 111.70-30(c) 

Over  2  horsepower  to  and  includ- 
ing 50  horsepower 111.70-30(e) 

Panelboard   or   switchboard   de- 
vices as  disconnecting  means  _   111.70-30(m) 

Poles;  in  which  conductors 111.70-30(1) 

Portable  motors 111.70-30(g) 

Readily  accessible 111.70-30(p) 

Switch  or  circuit  breaker  as  both 
controller    and    disconnecting 

means 

Switchboard    or    panelboard    as   111.70-30(1) 

disconnecting  means 

To  be  indicating lll.70-30(m) 

To   disconnect   both   meter   and 

controller 111.70-30(k) 

Two  horsepower  or  less 111.70-30(d) 

Type 111.70-30(b) 

Distribution : 

Circuits  in  vicinity  of  magnetic 
compass  111.60-25(n) 


Subpart  or  section 
Distribution — Continued 
Connections    to    screw-shells    of 

lampholders 111.75-5(d) 

For  fire  alarm  system,  manual 113.15-5 

For  fire  detecting  and  alarm  sys- 
tem       113.10-5 

For  lighting  branch  circuit 111.75-5 

For  lighting  feeders 111.75-1 

Frequency  of,  standard 111.05-25(c) 

Remote  shutdown  requirements.    111.50-5(e) 

Segregation  of  vital  circuits 111.50-5 

System  of 111.05-25(a) 

Through  feed  arrangements 111.60-25(1) 

Ventilation  systems 111.80-10 

Voltage  of 111.05-25(b) 

Distributions    panels.    See    Panel- 
boards. 
Door: 

Svidtchboard  hinged  panels 111.30-l(c) 

Drainage : 

Of  pipe  for  cable  protection 111.60-l(n) 

Of  voice  tubes 113.30-15(e) 

Drawings: 

Number  of  copies  required 111.05-5(c) 

Procedure  for  submittal  of 111.05-5(b) 

Required  for  new  construction 111.05-5(d) 

Required  for  repairs  and  altera- 
tions     111.05-5(e) 

Drip-proof    equipment,    definition 

of 110.15-65(c) 

Drip-proof  machine,  definition  of  _    110.15-175(1) 

Dry  cell,  definition  of 110.15-50(b) 

Dry  locations,  definition  of 110.15-115(c) 

Dumbwaiters.  See  Elevators. 

Duty  cycle,  motors 111.25-15 

Edison-base       lampholders.       See 
Lampholders. 

Electric  air  heaters 111.80-60 

Electric     clearances.     See     Clear- 
ances, electrical. 
Electric    power-operated    lifeboat 

winches    111.80-55 

Electrical  installations  in  hazard- 
ous locations: 

Alarm  systems 111.80-5(e)(7) 

111.80-5(d)(7) 

111.80-5(b)(9) 

Appliances,  fixed  and  portable  _   111.80-5(b)(6) 

111.80-5(c)(5) 
111.80-5(d)(4) 
11 1.80-5  (e)(4) 

Circuit  breakers 111.80-5(b)(2) 

111.80-5(e)(4)(iii) 

Communication  systems 111.80-5(b)(9) 

111.80-5(d)(7) 
111.80-5(e)(7) 

Construction 111.80-5(e)(5)(i) 

Control  transformers  and  resist- 
ors     111.80-5(b)(3) 

11 1.80-5  (e)(2) 
111.80-5(d)(2) 

Electric  cables 111.80-5(d)(8) 

111.80-5(e)(8)(iii) 

Fittings  and  boxes HI. 80-5 (d)(8) 

111.80-5(e)(8)(i) 

Flexible  connections 111.80-5(d)(8) 

111.80-5(e)(8)(iii) 

Flexible  cords HI. 80-5 (b)(7) 

111.80-5(c)(6) 

Fuses   111.80-5(b)(2) 

111.80-5(e)(4)(iii) 

Heaters    111.80-5(e)(4)(i) 

Instruments 111.80-5(b)(l) 

111.80-5(c)(2) 
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Electrical  Installations  in  hazard- 
ous locations — Continued 
Lighting  fixtures 


Subpart  or  section 


__   111.80-5 
111.80-5 
111.80-5 
111.80-5 
Maximum     operating    tempera- 
tures     111.80-5 

Mechanical  injury 111.80-5 

111.80-5 

Meters   111.80-5 

111.80-5 

Motors   111.80-5 

Motors  and  generators 111.80-5 

111.80-5 
111.80-5 
111.80-5 

Motor  controllers 111.80-5 

111.80-5 

Portable  lamps 111.80-5 

Receptacle  and  attachment  plugs  111.80-5 

111.80-5 
111.80-5 
111.80-5 

Relay    111.80-5 

Remote  control  systems 111.80-5 

111.80-5 
111.80-5 

Resistors   111.80-5 

Signal  systems 111.80-5 

111.80-5 
111.80-5 

Solenoids  111.80-5 

Supports    111.80-5 

111.80-5 

Switches 111.80-5 

111.80-5 

Thermionic  tubes 111.80-5 

Wiring  methods 111.80-5 

111.80-5 
111.80-5 
111.80-5 


b)(5) 
c)(4) 
d)(5) 
e)(5) 

e)(9) 

b)(5) 

e)(5)(ii) 

b)(l) 

c)(2) 

e)(4)(ii) 

b)(4) 

c)(3) 

d){3) 

e)(3) 

b)(2) 

e){4)(iii) 

e)(5)(iv) 

b)(8) 

c)(7) 

d)(6) 

e)(6) 

b)(l) 

b)(9) 

d)(7) 

e)(7) 

c)(2) 

b)(9) 

d){7) 

e)(7) 

c)(2) 

b)(5) 

e)(5)(iii) 

b)(2) 

e)(4)(iii) 

c)(2) 

b)(10) 

c)(8) 

d)(8) 

e){8) 


Electrical  installations  in  Class  III 

hazardous  locations 111.60-40(e) 

Electrical  supply,  nature  of 111.05-25 

Electrical  systems: 

General  considerations 111.05-15 

Limitations  on  porcelain  use 111.05-15(g) 

Short-circuit  current,  calculation 
of 111.50-20(c) 

Electric  cable.  See  Cable,  electric. 

Electric-Discharge  Lamp,  Stand- 
ard for  Accessory  Equipment  _.    110.10-l(e)(ll) 

Electric  Engine  Order  Telegraph. 
See  Engine  Order  Telegraph 
System,  Electric  Type. 

Electric  lighting  fixture.  See  Light- 
ing fixtures  and  portable  lamps. 

Electric  power-operated  watertight 
door    111.80-45 

Elevators,  Dumbwaiters,  and  Es- 

Safety  Code  for 110.10-l(g)(l), 

111.80-35 
Standard  for  Elevator  Electric 
Contacts  and  Elevator  Hoist- 
way  Door  Interlocks 110.10-l(e)(12) 

Embarkation  deck: 

Definition  of 110.15-55 

Emergency  lighting  of 112.05-10(c) 

112.15-l{h) 
Emergency  loudspeaker  system, 

coverage  of 113.50-5(a), 

113.50-15(c) 


Subpart  or  section 

Emergency  gas  turbine  driven  gen- 
erator sets 112.51 

General  requirements 112.51-1 

Emergency    lighting    and    power 
system : 
Alternating-current     temporary 

source 112.40 

Automatic  system,  definition  of  _  112.10-10 

Branch  circuits 111.75-15(a)(l) 

Classification  of  systems 112.10 

Compartment  protection 112.05-5(e) 

Control  of  lights 112.05-10(a) 

112.05-10(b) 

Diesel  engine 112.20-10, 

112.50-1 

Diesel  starting  battery 112.50-1 

Distribution  panel 111.40-l(e) 

Emergency  loads,  final 112.15-5 

Emergency  loads,  temporary 112.15-1 

Emergency  systems  having  both 
a  temporary  and  a  final  source 
of    emergency     lighting    and 

power  112.20-1 

Diesel     or     gas     turbine-driven 

emergency  source  of  power  __  112.20-10 

Emergency  loads 112.20-1 

Failure  of  power  from  the  nor- 
mal source 112.20-5 

Potential  of  final  source  of  power  112.20-15 

Final  source,  definition  of 112.10-20 

For  existing  vessels 112.90 

For  small  passenger  vessels 112.05-15 

Gas  turbine 112.20-10 

General  requirements  for 112.05 

Generator    111.10-15, 

112.50-1 

Generator  cables 111.60-20 

Branch  and  feeder  continuity.  111.60-25(j) 

Connections  to  terminals 111.60-25(m) 

Feeder  and  branch  continuity.  111.60-25(j) 

Not  to  be  installed  in  bilges  __  111.60-20 

Separation  of 111.60-20 

Terminals,  connections  to 111.60-25(m) 

Hydraulic  starting 112.50-l(b) 

Intent 112.05-1 

Limitation  on  cable  runs 112.05-5(f) 

Location  of  manual  control 112.35-5 

Location  of  plant  on  vessel 112.05-5(d) 

Location  at  switchboard 112.05-5(g), 

112.05-5(h) 

Manually  started  system  loads  _  112.15-15 

Manual  system,  definition 112.10-5 

Marking  of  emergency  lights 112.05-10(c) 

112.15-l(e) 
Nonemergency  loads  supplied 

from 112.05-l(b) 

Operation  of  dual  source  system  112.20 

Operation  of  manual  system 112.35 

Operation  of  single  source  auto- 
matic system 112.25, 

112.30 

Panel  distribution 111.40-l(e) 

Single  automatically-started 

source  loads 112.15-10, 

112.20 

Source  of  supply 112.05-5 

Storage  battery,  capacity  of 112.55-15 

Storage  battery,  charging  of 112.55-10 

Storage  battery,  general  require- 
ments    112.55-1 

Storage  battery,  indication  of 

discharge 112.45-l(a) 

Storage  battery,  maximum 

initial  voltage 112.55-5 


(135) 


INDEX 


Subpart  or  section 
Emergency  lighting  etc. — Con'd 
Temporary  source,  definition  of  _   112.10-15 

Test  switch 112.45-5 

Type  of  system  required 112.05-1, 

112.05-5, 
112.05-15 

Visible  running  indicator 112.45-1 

Emergency  lighting  feeders.  See 

Lighting  feeders. 
Emergency  lights: 

Continuous  lighting  of 112.05-10 

Inspection  of 111.05-10{c)(12) 

Marking  of 112.05-10(c) 

Emergency  loudspeaker  system : 
Electric  cable,  distribution  of 

runs    113.50-20 

Electric  cable,  type  of 118.50-25 

Existing  vessel  requirements 113.50-90 

General  requirements  for 113.50-5 

Inspection  and  testing  of  _1 113.50-30, 

111.05-10(c){14) 

Location  of  loudspeakers 113.50-15 

Operation  of 113.50-35 

Power  supply  for 112.15-l(k), 

113.50-10 
Emergency  power  room,  emergency 

lighting  of 112.15-l(g) 

Emergency  squad: 

Definition  of 110.15-60 

Equipment    locker,    communica- 
tion for 113.30-5(d) 

Enclosed,  definition  of 110.15-65(a) 

Enclosed    self-ventilated   machine, 

definition  of 110.15-175(c) 

Enclosed  separately  ventilated 

m;  'hine,  definition  of 110.15-175(d) 

Enclosure  and  protection: 

General  requirements 111.05-15 

Of  current-carrying  parts 111.70-20(1) 

Of  electrical  equipment 111.05-15(a) 

Of  electrical  equipment  exposed 

to  weather 111.05-15(d) 

Of  electric  couplings 111.35-l(a) 

Of  generators 111.05-15(b), 

111.10-15(g) 

Of  motors 111.05-15(b), 

111.25-30 
Of  overcurrent  protective  devices   111.55-10 

Of  switchboards 111.30-l{c) 

Enclosures 111.80-55(d)(l) 

For  existing  vessels 111.80-55(h) 

General    111.80-55(b) 

General     construction     require- 
ments        111.80-55(c) 

Motors   111.80-55(d)(3) 

Testing  of  lifeboat  winch  elec- 
trical equipment 111.80-55(g) 

Engine  order  telegraph  system : 

Electric  type,  application  of 113.35-55 

Electric  type,  audible  signals 113.35-40(e) 

Electric  type,  construction  and 

installation  of 113.35-45 

Electric  type,  dial  illumination  _    113.35-40(f) 
Electric   type,   general   require- 
ments      113.35-40 

Electric  type,  method  of  opera- 
tion    113.35-50 

Electric     type,     power     failure 

alarm 113.35-45(e) 

Engine  gong  type,  application  of  113.35-15 
Engine  gong  type,   general  re- 
quirements     113.35-10 

Existing  vessel  requirements  __   113.35-90 
General  requirements  for 113.35-5 


Subpart  or  section 
Engine  order,  etc. — Continued 

Mechanical  type,  application  of  _  113.35-35 

Mechanical  type,  audible  signals  113.35-20(e) 
Mechanical     type,    construction 

and  installation  of 113.35-25 

Mechanical  type,  dial  illumina- 
tion    113.35-20(f) 

Mechanical     type,     general    re- 
quirements      113.35-20 

Mechanical  type,  method  of  op- 
eration    113.35-30 

Engine  room : 

Communication  required 113.30-5(a) 

Emergency  lighting  of 112.15-l{c) 

Lighting  of 111.75-l(b), 

111.75-15, 
111.75-15(a)(2) 
Equivalent: 

Conditions  under  which  equiva- 
lents may  be  used 110.20-1 

Definition  of 110.15-70 

Escalators.  See   Elevators,  dumb- 
waiters, and  escalators 
Escape  trunks,  emergency  lighting 

of :______:____:  ii2.i5-i(d) 

Excelsior,  combustible  flyings  from 
See  Flyings,  combustible. 

Excitation,  pi'opulsion lll.lO-lO(b) 

Exciter,  generator 111.10-10 

Existing  installations  and  systems: 
Electrical  system  and  equipment 

general  111.90 

Emergency  lighting  and  power 

systems    112.90 

Emergency  loudspeaker  systems  113.50-90 

Engine  order  telegraphs 113.35-90 

Fire-detecting    and    alarm    sys- 
tems   113.10-90 

General  alarm  systems 113.25-90 

Manual  fire-alarm  systems 113.15-90 

Refrigerated  spaces  alarm  sys- 
tems      113.45-90 

Rudder  angle  indicator  systems  113.40-90 

Smoke-detector  systems 113.70-90 

Sound-powered     telephone    sys- 
tems     113.30-90 

Sprinkler-alarm  systems 113.20-90 

Voice-tube  systems 113.30-90 

Whistle  operators 113.65-90 

Exit  lights: 

Con-struction  of 111.75-15(d)(2) 

Inspection  of 111.05-10(c)(12) 

Required    lll.75-15(d)(l), 

112.15-l(e) 
Explosion-proof  equipment : 

Definition  of 110.15-65(e), 

111.80-5(a)(2) 

Minimize  need  for 11 1.80-5 (a) (4) 

Requirements  for 111.80-5(b) 

Explosion-proof    machine,    defini- 
tion of 110.15-175(j), 

111.80-5(a)(2) 
FG6d6r(s)  I 

Definition  of 110.15-85(k) 

For  general-alarm  system 113.25-10(b) 

111.70-1 

Power,  definition  of 110.15-85(m) 

Segregation  of  vital  feeders 111.60-25(o) 

Feeder  circuits,  transformer 111.75-3 

Ferry,  definition  of 110.15-75 

Fibers,    easily    combustible,    han- 
dling areas  for : 

Electrical  installation  in 111.80-5 

Hazardous  classification  of 111.80-5(a)(8) 


(136) 


INDEX 


Subpart  or  section 

Fire  alarm  system,  manual: 

Existing  vessel  requirements  —   113.15-90 

General  requirements  for 113.15-5 

Inspection  and  testing  of 111.05-10(c)(15), 

111.05-10(d)(2) 

Fire  detecting  and  alarm  system, 
automatic : 
Existing  vessel  requirements  —    113.10-90 

General  requirements  for 113.10-5 

Inspection  and  testing  of 111.05-10(c)(15), 

111.05-10(d)(2) 

Fire  extinguishing  system  for  pro- 
pulsion equipment 111.10-15(h) 

Fire  pumps,  emergency,  source  of 

power  for 112.15-5(f) 

Fire  screen  door  holding  and  re- 
lease system: 

Firescreen    door    holding    release 

systems    111.80-50 

Application 111.80-50(a) 

Definitions 111.80-50 

Central  control  station 111.80-50(b)(4) 

Existing  vessels 111.80-50(e) 

General    111.80-50(c) 

General  requirements 111.80-50(d) 

Firescreen  door 111.80-50(b)(l) 

Firescreen  holding  device 111.80-50(b)(2) 

Local  control  station 111.80-50(b)(3) 

Source  of  povi^er  for 112.15-1(1) 

Fixture  wire.  See   Wire,  electric, 
fixture. 

Flash  point: 

Definition  of 110.15-80 

Of  fuel  for  emergency  diesel  gen- 
erator      112.50-l(a) 

Flexible  cord.  See  Cord,  flexible. 

Floodlights,  lifeboat.  See  Lifeboat 
floodlights. 

Fluorescent.     See     Electric     dis- 
charge. 

Flyings,      combustible,      handling 
areas  for : 

Electrical  installations  in 111.80-5 

Hazardous  classification  of 111.80-5(a)(8) 

Freeboard  deck: 

Emergency  plant  located  above  _    112.05-5(d) 
General    alarm    battery   located 
above 113.25-10(a)(l) 

Frequency: 

Meter  required 111.30-15(c)(7) 

Standard  111.05-25(c) 

Frequency  meter: 

Definition  of 110.15-100(d) 

Required    111.30-15(c)(7) 

Fuel-oil  service  pumps,  remote  con- 
trol of 111.80-13(e) 

Fuse(s): 

Accessibility  of 111.50-5 

Accessible  from  front  of  switch- 
boards      111.30-10(a) 

Cartridge  type 111.50-15(c) 

Construction  of 111.50-15 

Current  limiting 111.55-20(a) 

Current  rating  of,  definition  ___   110.15-185(c)(3) 

Definition  of 110.15-185(c)(l) 

Disconnection  of 111.50-10{c) 

Enclosure  of 111.50-10 

In  grounded  conductor 111.50-l(a) 

111.50-l(e) 

In  hazardous  locations 111.15-5(a), 

111.80-5(b)(2), 
111.80-5(c)(l), 
111.80-5(d)(l) 
Inspection  of 111.05-10 


Siib)}art  or  section 

Fuse — Continued 
Interrupting  rating  required  __    111.50-20 

Location  in  circuit 111.50-5(a) 

Location  on  vessel 111.50-5(b) 

Marking  of 111.50-15(d) 

On  panelboards 111.40 

On  switchboards 111.30-10(a) 

Plug  fuse,  edison-base  type 111.50-15(a) 

Plug  fuse,  type  S 111.50-15(b) 

Rating  of  for  conductors 111.45-20, 

111.50-l(b) 
Rating  of   for   lighting   branch 

circuits 111.75-5(c) 

Renewable  link  fuses 111.50-15(a) 

Standard  for 110.10-l(e)(3), 

111.50-15(d) 

Types  prohibited 111.50-15(a) 

Voltage  rating  of,  definition 110.15-185(c)(2) 

Galley,  emergency  lighting  of 112.15-l(g) 

General  alarm  system: 

Application 113.25-1 

Bells,  location  of 113.25-10(c) 

Bells,  type  of 113.25-15(c) 

Contact  maker 113.25-15(b) 

113.25-20(b) 

113.25-20(c) 

Detail  requirements 113.25-15 

Distribution  of 113.25-10(b) 

Electric   cable   and   distribution 

fitting  for 113.25-15(d) 

For  barges 113.25-25(a), 

113.25-30 

For  existing  vessels 113.25-90 

General  requirement  for 113.25-1 

Inspection  and  testing  of 111.05-10(c)(13) 

Marking  of  equipment 113.25-20 

Operations 113.25-5 

Overcurrent  protection 113.25-10 

113.25-15 
Power  supply  for 113.25-10(a) 

113.25-15(a) 
General  use  switch.  See  Switch 
Generator(s): 

Ambient  temperature 111.10-30 

Cables,  in  bilges 111.60-20 

Circuit   breakers    and    fuses    in 

cascade  systems 111.55-20(b) 

Circulating  currents 111.10-15(b) 

Connections 111.30-10(c) 

Construction  of 111.10-15 

Emergency    diesel-engine-driven    111.10-15(j), 

111.10-20, 

112.50-1 

Equalizer  bus 111.65-5(b) 

Excitation  of 111.10-10 

Field  switch 111.30-15(c)(9) 

Fire  extinguishing 111.10-15(h) 

Heaters  for 111.10-15(c) 

Indicating  instruments  for 111.30-15 

In  hazardous  locations 111.80-5(b)(4), 

111.80-5(c)(3), 

111.80-5(d)(3) 
Insulation,  dielectric  strength  of   111.10-35 

Insulation  of  windings 111.10-15(1) 

Lubrication 111.10-15(j), 

112.50-1 
Moisture    condensation    preven- 
tion     111.10-15(c) 

Nameplates 111.10-15(e) 

Neutral,  grounding  of,  at  emer- 
gency switchboard 111.65-5(d) 

Neutral,  grounding  of,  at  main 

switchboard 111.65-5(c) 

Neutral,  overcurrent  alarm 111.65-5(a) 
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Subpart  or  section 

Generators — ^Continued 
Number  required   and   size   for 

ships'  service lll.lO-l(b) 

Number  required  for  propulsion.  lll.lO-l(a) 

Overcurrent  protection  of 111.65-1 

Parallel  operation 111.10-25 

Prime  movers  for 111.10-5 

Protection  of 111.10-15(g) 

Short-circuit    current,    calcula- 
tion of 111.50-20(c) 

Temperature  detectors 111.10-15(f) 

Temperature  rise 111.10-30 

Terminal  arrangement 111.10-15(d) 

Tests 111.05-10(c)(4), 

111.10-40 

Three-wire,  circuit  breaker  for  _  111.65-10 

Ventilation    111.10-15(g) 

Voltage  regulations 111.10-20, 

111.30-15(c) 
Grain,  bulk,  handling  areas  for: 

Electrical  installation  in 111.80-5 

Hazardous  classification  of 111.80-5(a)(7) 

Great  Lakes,  definition  of 110.15-90 

Ground,  definition  of 110.15-85(d) 

Ground  current,  definition  of 110.15-85(g) 

Grounded,  definition  of 110.15-85(e) 

Grounded  conductor : 

Demand  load  for 111.50-20(a) 

Emergency  sw^itchboard  bus-tie  _  111.65-5(d) 

Overcurrent  protection  of 111.65-5, 

111.50-l(e) 

Switching  of 111.55-l(a) 

Ground  indication  (detection) : 

Definition  of 110.15-85(1) 

For  electric  propulsion 111.35-5(j) 

Located  on  dc  switchboard 111.30-15(b)(7) 

Located  on  ac  switchboard 111.30-15(c)(12) 

Grounding: 

Inspection  and  testing  for 111.05-10(c)(l) 

Of  cable  metallic  covering 111.60-l(m), 

111.60-l(n) 
Of    dual-voltage    ac    generator 

neutral 111.65-10(b) 

Of  equipment  in  hazardous  loca- 
tions    111.80-5(b)(7), 

111.80-5(c)(6), 
111.80-5(c)(8), 
111.80-5(d)(6) 

Of  permanent  equipment 111.05-15(f) 

Of  portable  equipment 111.75-30(d) 

Of   switch   and   circuit   breaker 

enclosure  111.55-l(h) 

Of  switchboard  mounted  appa- 
ratus    111.30-l(j) 

111.35-5(f) 
Of    dual-voltage    dc    generator 

neutral 111.55-l(h)(3) 

Grounded-return  circuit,  definition  110.15-85(f) 

Group  control  panels 111.70-25 

Arrangement    __111.70-75(b) 

Door  interlock 111.70-75(c) 

General    111.70-75(a) 

Nameplates 111.70-75(d) 

Gyro  compass.  See  Compass,  gyro. 
Hazaidous  locations: 

Avoidance  of  locating  electrical 

equipment  in 111.80-5(a) 

Classes  and  Groups  of 111.80-5(a) 

Wiring  methods  and  materials  in  111.80-5 

Headquarters,  definition  of 110.15-95 

Heater(s) : 

For  motors  and  generators 111.10-15(c) 

Hemp,    combustible   flyings    from. 
See  Flyings,  combustible. 


Subpart  or  section 

Henequen,      combustible      flyings 
from.  Sec  Flyings,  combustible. 

Holding  and   release   systems  for 

firescreen  door 111.80-50_ 

Hookup  wire  application  — ._ — _ —   111.60-5(j) 

Hookup    wire    for    communication 

and  alarm  systems 113.05-10 

Hospital  operating  rooms.  See  Op- 
erating rooms,  hospital. 

Hull  return  circuits 111.60-25(1) 

Impedance  coils  in  hazardous  loca- 
tions     111.80-5(b)(3), 

111.80-5(d)(2) 

Indicating    instruments.    See    In- 
struments. 

Inspection.    See    Testing   and    In- 
spection. 

Inspector,  definition  of 110.15-120 

Instruments: 

Definition  of 110.15-100(a) 

In  hazardous  locations 111.80-5 

Indicating,  definition  of 110.15-100(b) 

Required  for  emergency  battery 

charger    112.55-10 

Required  for  switchboards 111.35-5(f), 

111.30-15 
Shunt,  definition  of 110.15-100(h) 

Insulating  materials,  classes  of  __   111.05-30 

Insulation  resistance,  testing  of  __  111.05-10(c)(17), 

International  voyage,  definition  of  110.15-105 

Intrinsically  safe  instruments  and 

equipment  for  wiring 110.15-100(1) 

Intrinsically      safe      instruments, 

special  requirements  for 111.65-3 

Intrinsically  safe  systems 111.80-8 

Application 111.80-8(a) 

Coast  Guard  evaluation  and  test 

procedure 111.80-8(d) 

General  requirements 111.80-8(b) 

Submittal  required  for  approval  111.80-8(c) 

Testing  requirements 111.80-8(e) 

Wiring  installation 111.80-8(f) 

Istle,  combustible  flyings  from.  See 
Flyings,  combustible. 

Isolating  switch.  See  Switch,  iso- 
lating. 

Junction  box.  See  Boxes,  junctions, 
outlet,  or  connection. 

Jute,    combustible    flyings    from. 
See  Flyings,  combustible. 

Kapok,   combustible  flyings  from. 
See  Flyings,  combustible. 

Knife,  switch.  See  Switch,  knife. 

Lakes,  bays,  and  sounds,  definition 
of 110.15-110 

Lampholder : 

For  portable  lamps  in  hazardous 

locations 111.80-5 

Standard  for,  Edison-base  type  _   110.10-l(e)(7) 
Standard       for,       Electric-Dis- 
charge-Lamp Accessory  Equip- 
ment    110.10-l(e)(ll) 

Lamp,  oil,  storage  room  or  locker: 

Electrical  installation  in 111.80-5 

Hazardous  classification  of 111.80-5(a)(8) 

Lamps,  portable.  See  Lighting  fix- 
tures and  portable  lamps. 

Lantern,  battery  operated 112.05-10(a) 

Large  Air  Circuit  Breaker  Stand- 
ard       110.10-l(c)(2) 

Lifeboat  floodlights : 

Arrangement  of 111.75-15(e)(2), 

111.75-15(a)(3) 
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Subpart  or  section 

Construction  of 111.75-15(e)(2) 

Control  of 112.05-10(b) 

Emergency  supply  for 112.05-10(b), 

112.15-5(0), 
111.75-15(e){l) 

Required    111.75-15(e)(l) 

Wiring  of 111.75-15(e)(2) 

Lifeboat  winches,  electric   power- 
operated  111.80-55 

Application 111.80-55(a) 

Approval  of  equipment 111.80-55(f) 

Motors   111.80-55(f)(3) 

Motor  controllers 111.80-55(f)(2) 

Shipboard   installation   draw- 
ing    111.80-55(f)(4) 

Switches 111.80-55(f)(l) 

Approval  of  installations 111.80-55(f) 

Detail  construction  requirements  111.80-55(d) 

Electrical  clearances 111.80-55(d)(2) 

Wiring  of  lifeboat  winch  compo- 
nents      111.80-55(e) 

Lighting  branch  circuits: 

Definition  of 110.15-85(p) 

Emergency  source  of  supply 112.05-5 

Fixture  wire,   overcurrent  pro- 
tection of 111.75-5(a) 

For  lifeboat  floodlights 111.75-15(e)(l) 

For  machinery  spaces 111.75-15(a)(2) 

For  passageways,  public  spaces, 

etc.    111.75-15(a)(l) 

For  signaling  lamps 111.75-15(h) 

Low  voltage  systems 111.75-10 

Minimum  wire  size  for 111.75-5(c)(l), 

111.75-5(c)(3), 

111.75-5, 

111.75-5(e) 

Multi-lamp  fixtures 111.75-5(c)(4) 

Overcurrent  protection  of 111.75-5 

Polyphase  circuit,  limitation  in 

use  of 111.75-5(c)(4) 

Receptacle  outlets 111.75-30(a) 

Standard  voltage  of 111.05-25(b) 

15-ampere  circuit 111.75-5(b) 

20-ampere  circuit 111.75-5(c)(3) 

30-ampere  circuit 111.75-5(c)(4) 

Lighting  feeders: 

Arrangement  of,  general 111.75-1 

Definition  of 110.15-85(1) 

Lighting  circuits  and  protection  _  111.75 

Navigation  lights 111.75-15(g) 

Passageways,    public    spaces, 

etc.    111.75-15(a)(l) 

Public    spaces,    passageways, 

etc.    111.75-15(a)(l) 

Pilot  ladders 111.75-15(f) 

Signalling  lights 111.75-15(h) 

Application 111.75-15(h)(l) 

Detail  requirements 111.75-15(h)(4) 

General  requirements 111.75-15(h)(2) 

Signaling  lamp  circuit 111.75-15(h)(3) 

Signaling  light  for  existing 

vessels   111.75-15(h)(5) 

Toilet  rooms,  washrooms,  etc.  111.75-15(b)(2) 

Washrooms,  toilet  rooms,  etc.  111.75-15(b)(2) 

Work  spaces 111.75-15(b)(l) 

For  cargo  spaces 111.75-l(c) 

For  emergency  lighting 111.75-l(d), 

111.75-l(b) 

For  machinery  spaces 111.75-l(b) 

Lighting  fixtures 111.75-20 

General  requirements 111.75-20(a) 

Grounding    of    lighting    equip- 
ment    111.75-20(c) 

Installations  111.75-20(b) 


Subpart  or  section 
Lighting,     general     requirements 
for: 

Artificial    111.75-15(b)(3) 

Berth  lights 111.75-15(b)(4) 

Crew  spaces  and  work  spaces 111.75-15(b)(l) 

Exit  lights 111.75-15(d) 

Lifeboat  floodlights 111.75-15(e) 

Pilot  ladders 111.75-15(f) 

Washrooms,  toilets,  etc. 111.75-15(b)(2) 

Berth  lights 111.75-15(c) 

Construction  of 111.75-20(a) 

Exit  lights 111.75-15(d) 

General  requirements  for 111.75-5(b) 

111.80-5(b)(5), 
111.80-5(c)(5), 
111.80-5(d)(5) 

In  hazardous  locations 111.80-5(b)(5), 

111.80-5(c)(5), 
111.80-5(d)(5) 

Lifeboat  floodlights 111.75-15(e) 

Mounting  of 111.75-15(c), 

111.75-15(d), 
111.75-15(e) 

Standard  for 110.10-l(e)(8) 

Voltage  for,  maximum 111.05-25(b) 

Wiring  of 111.75-15(c), 

111.75-15(d), 
111.75-15(e), 
1 11. 60-5  (c) 

Lighting  outlet,  definition  of 110.15-85(s) 

Lighting,  standard  voltage  for 111.05-25(b) 

Lighting  requirements 111.75-15 

General  requirements 111.75-15 

Artificial  lighting 111.75-15(b)(3) 

Berth  lights 111.75-15(b)(4) 

111.75-15(c) 

Crew  spaces 111.75-15(b)(l) 

Exit  lights 111.75-15{d) 

Floodlights,  lifeboat 111.75-15(e) 

General  lighting  requirements  111.75-15(b) 

Ladders,  pilot 111.75-15(f) 

Lifeboat  floodlights 111.75-15(e) 

Lightning  ground  conductor 111.60-35 

Lights,  navigation 111.75-15(g) 

Application  111.75-15(g)(l) 

Construction  111.75-15(g)(4) 

General  requirements 111.75-15(g)(2) 

Installation   111.75-15(g)(5) 

Light  intensity  standai-ds 111.75-15(g)(7) 

Light  screens 111.75-15(g)(6) 

Navigation  light  indicator  panel   111.75-15(g)(3) 
Navigation    lights    for   existing 

vessels    11 1.75-15 (g)(8) 

Screens,  light 111.75-15(g)(6) 

Limitations  of  porcelain  use 111.05-15 

Load  factor,  definition  of 110.15-85(b) 

See  also  Circuit  load  and  demand 
factor. 
Location(s) : 

Corrosive,  definition  of 110.15-115(a) 

Damp  or  wet,  definition  of 110.15-115(b) 

Dry,  definition  of 110.15-115(c) 

Where  gasoline   or  other  highly 
volatile  motor  fuel  is  carried  in 

vehiclea    111.80-25 

Locking: 

Devices  on  switchboard  nuts  and 

connections   111.30-5(c) 

Of  panelboards 111.40-l(c) 

Loran,  source  of  power  for 112.15-5(1) 

Loudspeaker    system,    emergency. 
See  Emergency  loudspeaker  sys- 
tem. 
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Subpart  or  section 
Low  voltage  release : 

Definition  of 110.15-185(d)(9) 

Low  voltage  protection : 

Definition  of 110.15-185(d)(8) 

Low  voltage  system 111.75-10(a) 

Lubrication  of  generators 111.10-15(j) 

Lugs,  cable 111.30-5(c) 

Machinery,     electrical,     rotating, 

testing,  and  inspection  of 111.05-10(c)(5), 

111.05-10(d)(3) 
Machinery  spaces,  emergency  light- 
ing of 112.15-l(c), 

111.75-15(a)(2) 
Magnetic  compass,  apparatus  and 

wiring  in  vicinity  of 111.60-25(n) 

Manually  started  source  loads 112.15-15 

Marine  Inspector,  definition  of 110.15-120 

Marking: 

Of  circuit  breakers 111.50-15(e)(5) 

Of  electric  cable 111.60-l(c) 

Of  emergency  lighting  fixtures  _    112.05-10(c) 

Of  fuses 111.50-15(d) 

Of  general  alarm   system  com- 
ponents     113.25-15(b)(4), 

113.25-20 

Of  snap  switches 111.55-5{c) 

Master  switch.  See  Switch,  master. 
Mechanical  engine  order  telegraph. 
See  Engine  order  telegraph  sys- 
tem, mechanical  type. 
Meters.  See  Instruments. 
Morse  light.  See  Signaling  light. 
Moss,  Spanish,  combustible  flyings 
from.  See  Flyings,  combustible. 
Motion  picture  projection  rooms  __    111.80-30 
Motion    picture   projection    equip- 
ment     111.80-30 

Motor(s) : 

Ambient  temperature  for 111.25-10(a) 

Circulating  currents 111.10-15(b), 

111.25-l(a) 

Code  letter 111.25-5(b)(8) 

Construction  of 111.10-15, 

111.25-l(a) 

Current  rating  of 111.25-35(a) 

Duty  cycle 111.25-15(a) 

Enclosure  and  protection  of 111.10-15(g), 

111.25-l(a), 
111.25-30 

Fire  extinguishing 111.10-15(h), 

11 1.25-1  (a) 

For  below  deck  use 111.25-30(d) 

For  hazardous  locations 111.25-30(e), 

111.80-5,111.70 

For  pumps 111.25-30(b) 

For  weather  deck  use 111.25-30(c) 

Heaters  for 111.10-15(c), 

111.25-l(a) 

In  hazardous  locations 111.80-5(b)(2) 

111.80-5(c)(l) 
111.80-5(d)(l) 
Insulation,  dielectric  strength  of   111.25-20 

Insulation  of  windings 111.10-15(1), 

111.25-l(a) 
Location  with  relation  to  motor 

and  driven  machinery 111.65-25(b)(5) 

Lubrication  of 111.10-15(j) 

111.25-l(a) 

Manually  operated 110.15-35(c), 

111.45-1(0), 
Moisture    condensation    preven- 
tion     111.10-15(c) 


Subpart  or  section 

Motor(s) — Continued 

Nameplate 111.25-5 

Current  ratings 111.25-35 

For  circuits 111.30-l(h) 

For  electric  couplings 111.35-l(d) 

For  emergency  lights 112.05-10(c) 

For  generators 111.10-15(e) 

For  motors 111.25-5 

For  switchboards 111.30-l(h) 

For  voicetubes 113.30-15(g) 

Temperature  detectors 111.10-15(f), 

111.25-l(a) 

Temperature  rise 111.25-10(a) 

Terminal  arrangement 111.25-l(a), 

111.25-25 
Motor  overload  protection 111.70-15 

Automatic  restarting 111.70-15(o) 

Continuous-duty     motors    more 

than  one  horsepower 111.70-15(b) 

Continuous-duty  motors,  one 
horsepower  or  less,  manually 
started   111.70-15(c) 

Continuous-duty  motors,  one 
horsepower  or  less,  automati- 
cally started 111.70-15(d) 

Devices  other  than  fuses;  in 
which  conductor 111.70-15(j) 

Fuses;  in  which  conductor 111.70-15(j) 

General    111.70-15(a) 

Intermittent  and  similar  duty  __   111.70-15(f) 

Motor  controller  as  running  pro- 
tection  111.70-15(1) 

Number  of  conductors  discon- 
nected by  overcurrent  devices.    111.70-15(k) 

Over  600  volts,  special  require- 
ments for 111.70-15(p) 

Rating  of  protective  devices  —    111.70-15(n) 

Selection  or  setting  of  protec- 
tive devices 111.70-15(g) 

Shunting  during  starting  period   111.70-15(h) 

Special  requirements  for  over 
600  volts 111.70-15(p) 

Thermal  cutouts  and  relays 111.70-15(m) 

Wound  rotor  secondaries 111.70-15(e) 

Motorboat,  definition  of 110.15-125 

Motor  branch  circuit(s) : 

Cable  size  for,  individual  motors  111.70-10(b)(2), 
Table   111.70-10(b)(3) 

Cable  size  for,  minimum 111.70-10(b)(2) 

Cable  size  for  multispeed  motors  111.70-15(b)(l) 

Cable  size  for,  several  motors  __    111.70-10(c) 

Cable  size  for,  wound  rotor  sec- 
ondary       111.70-15(e) 

Definition  of 110.15-85(o) 

Motor  branch  circuits 111.70-5 

General    111.70-5(a) 

Individual  motors 111.70-5(b) 

Individual  multispeed  motors  __   111.70-5(e) 

Several  motors 111.70-5(d) 

Wound  rotor  secondary 111.70-5(c) 

Motor  branch  circuit,  short  circuit 

protection    111.70-10 

Combined  overcurrent  protec- 
tion     111.70-10(d)      . 

General    111.70-10(a) 

Group    control    branch    circuit- 

overcurrent  protection 111.70-10(e) 

Individual  motors,  rating  or  set- 
ting     111.70-10(b) 

In  which  conductor 111.70-10(f) 

Rating  of  circuit  breakers 111.70-10(g) 

Rating  or  setting  of  individual 
motors    111.70-10(b) 
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Subpart  or  section 
Motor  branch  circuit  etc. — ^Cont. 
Several  motors  on   one  branch 

circuit 111.70-10(0) 

Short  circuit  protection 111.70-10 

Special    requirements    for    over 

over  600  volts 111.70-10(h) 

Motor  circuits  and  protection 111.70 

Motor  feeder  overcurrent  protec- 
tion      111.70-1 

General    111.70-1 

Motor  loads,  rating  or  setting_^  111.70-l(b) 
Rating  or  setting,  motor  loads  _    111.70-l(b) 
Motor  controllers,  general  require- 
ments      111.70-20 

Adjacent  to  motors  and  driven 

machinery 111.70-20(e) 

Adjustable-speed  motors 111.70-20(g) 

Alternating-current  manual  au- 

tostarters 111.70-20(p) 

As  motor  running  protection 111.70-15(1) 

Auto-starters   110.15-35(g) 

Construction  of 110.10-l(e){4), 

111.70-20(1) 

Enclosure 111.70-20(1) 

Grounding 111.70-20(k) 

Hinged  doors 111.70-20(j) 

Identification  of  controllers 111.70-20(q) 

In  grounded  conductors 111.70-20(d) 

National  Electrical  Code,  The 110.10-l(b)(l), 

111.25-5(b)(8) 
National  Electrical  Manufacturers 
Assn.: 
Large    Circuit    Breaker    Stand- 
ard      110.10-l(c)(2), 

111.50-15(c)(6) 
National  Fire  Protection  Associa- 
tion: 
Recommended      Safe      Practice 
for    Hospital    and   Operating 

Rooms 110.10-l(b)(2) 

The  National  Electrical  Code  __   110.10-l(b)(l), 

111.25-5(b)(8) 
Navigating     instruments,     emer- 
gency lighting  of 112.05-10(b) 

Navigation  lights: 

Circuits,  overcurrent  protection 

of 111.75-15(g)(2) 

Source  of  power  for 112.15-l(b) 

Neutral  grounding: 

Emergency  switchboard 111.30-l(j) 

Main  switchboard 111.30-l(j) 

Nonautomatic  tripping,  definition 

of I10.15-185(b)(5) 

Nonwatertight   equipment,   defini- 
tion of 110.15-65(b) 

Normally     open     and     normally 

closed,  definition  of 110.15-35(k) 

Nuclear    energy,   radioactive    ma- 
terial, and  nuclear  vessel 110.15-128 

Nuclear  vessel,  definition 110.15-128 

Nuclear  vessel,  nuclear  energy,  and 

radioactive  material 110.15-128 

Oakum,  combustible  flyings  from. 
See  Flyings,  combustible. 

Ocean,  definition  of 110.15-130 

Officer  in  Charge,  marine  inspec- 
tion, definition 110.15-135 

Oil,  Cargo,  pump  room: 

Electrical  installation  in 111.80-5, 111.70 

Hazardous  classification  of 111.80-5(a)(8) 

Open  machine,  definition  of 110.15-175(e) 


Subpart  or  section 

Operation  of  emergency  system 
having  an  automatic  starting 
Diesel  engine  or  gas  turbine 
driven  emergency  generator  as 
the    sole    source    of    emergency 

lighting  and  power 112.25 

Emergency  loads 112.25-1 

Operation  requirements 112.25-10 

Reduction  of  potential 112.25-5 

Operation  of  emergency  systems 
ha  'ing  an  automatically  con- 
nected storage  battery  as  the 
sole  source  of  emergency  light- 
ing and  power 112.30 

Emergency  loads 112.30-1 

Operation  requirements 112.30-10 

Reduction  of  potential 112.30-5 

Operation  of  a  manually  controlled 
emergency  system  having  a  stor- 
age battery  or  a  Diesel  engine  or 
gas  tui-bine  driven  generator  as 
the    sole    source    of    emergency 

lighting  and  power 112.35 

Manual  operation  requirements.  112.35-1 

Means  for  starting ,__  112.35-5 

Operating  room,  hospital : 

Hazardous  classification  of 111.80-20 

Recommended  Safe  Practice  for_  110.10-l(b)(2) 

Outlet: 

Definition  of 110.15-85(r) 

Lighting,  definition  of 110.15-85(s) 

Receptacle.   See    Receptacle   out- 
let. 

Outlet  boxes 111.75-35 

Cables  entering  boxes 111.75-35(b) 

Construction 111.75-35(g) 

Degree  of  enclosure 111.75-35(d) 

General    111.75-35(a) 

Grounding  and  mounting 111.75-35(e) 

Mounting  and  grounding 111.75-35(e) 

Penetration  of  walls 111.75-35(f) 

Size 111.75-35(c) 

Overcurrent  protection : 

Arcing  parts 111.50-10(d) 

Construction  of  circuit  breakers  111.50-15(e)(6) 

Construction  of  fuses 111.50-15(d) 

Current  limiting  fuses H1.50-20(b) 

Definition  of 110.15-35(1) 

Disconnection  of  fuses 111.50-10(c) 

Disconnection  of  thermal  cutouts  111.50-10(c) 

Enclosure    111.50-10 

Exposure  to  weather 111.50-10(b) 

Fuses    111.50-l(b) 

111.50-20 

Fuseholders  of  Type  S 111.50-15(b) 

Fuse  Types  prohibited 111.50-l(a) 

General  requirements  for 111.50-l(a) 

111.50-10(a) 

Grounded  conductors 111.50-l(e) 

Indication  of  position 111.50-15(e)(3) 

Injury  to  operator 111.50-15(e)(2) 

Installation  111.50-1 

Interrupting    rating    of    circuit 

breakers 111.50-15(e)(6) 

111.50-20 

Location  in  circuit 111.50-5(a) 

Location  on  vessel 111.50-5(b) 

Marking  of  circuit  breakers 111.50-15(e)(5) 

Marking  of  fuses 111.50-15(d) 

Method  of  operation 111.50-15(e)(l) 

Motor  running  protection 111.50-l(e) 

Nontamperable 111.50-15(e)(4) 

Of  appliance  bi'anch  circuits 111.75-25 

Of  cai'tridge  fuses 111.50-15(c) 
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Subpart  or  section 
Overcurrent  protection — Continued 

Of  cii-cuit  breakers 111.50-l(b) 

111.50-15(e) 

Of  conductors 111.50-l(b) 

Of  emergency  switchboard  neu- 
tral bus  tie 111.30-5 

Of  equalizer  bus 111.65-5(b) 

Of  fixture  wire  and  flexible  cord.   111.60-5 

Of  general  alarm  system 113.25-10, 

113.25-15, 
113.25-20 

Of  grounded  conductors 111.60-5 

Of  lighting  branch  circuits 111.75-5 

Of  motor  branch  circuits 111.55-l(b)(4) 

Of  motor  control  circuits 111.55-l(b)(6) 

Of  motor  feeders 111.55-l(b)(5) 

Of  motor  indicator  light  circuits  111.35-5(h) 
Of  motor   remote  control,  elec- 
trical   interlock,   or    indicator 

circuits 111.35-5 

Of  motors,  number  of  conductors 

disconnected  by 111.35 

Of  navigation  light  circuits 111.55-l(b)(9) 

Of  propulsion  circuits 111.35-5(j), 

111.35-5 

Of  ship's  service  generator 111.30-15 

Of  storage  battery 111.15-25 

Of  switchboard  instrument  cir- 
cuits      111.30-1(1) 

Of  3-wire  generator  neutral 111.30-15(b) 

Removable  from  front 111.50-15{e)(7) 

Simultaneous  opening 111.50-l(e) 

Suddenly  moving  parts 111.50-10(d) 

Thermal  devices 111.50-l(c) 

Ungrounded  conductors 111.50-l(d) 

Use -—   111.50-15 

Overcurrent  protection,   in   which 
conductors : 
For  emergency  switchboard  bus 

tie   111.60-10 

For  motor  protection,  over  600 

volts   111.70-10 

For  ship's  service  generator 111.65-1 

For  3-wire  generator  neutral  _-   111.35-15(b)(4) 

General  requirement 111.60-10 

Overcurrent  protective  devices: 
Circuit    breakers.    See    Circuit 
breakers. 

Construction  and  use  of 111.50-15, 

113.25-15(d)(4) 

Disconnecting  of 111.50-10(c) 

Enclosure  of 111.50-10 

Fuses.  See  Fuses. 

Location  in  circuit 111.50-5(a) 

Location  on  vessel 111.50-5(b) 

Motor  branch  circuit 111.45-20 

System  protection 111.50-25 

Continuity  of  service 111.50-25{a)(l) 

General  .1 111.50-25(a) 

High  speed  clearance 111.50-25(a)(2) 

Thermal  overload  relays,  limita- 
tion in  use  of 111.50-l(c) 

Overload  protection.  See  Overcur- 
rent protection. 
Overload  relay: 

Definition  of 110.15-35(j), 

110.15-185(d)(3) 

Limitations  in  use  of 111.50-l(e) 

Paint  room  or  locker: 

Electrical  installation  in 111.80-5 

Hazardous  classification  of 111.80-5(a)(8) 

Panelboard(s) : 

Construction  of 111.40-l(d) 

Directory 111.40-l(h) 


Subpart  or  section 

Panelboard  ( s )  — Continued 

Enclosure  of 111.40-l(b), 

111.40-l{e) 

For  general  alarm  system 113.25-10(b), 

113.25-20(a) 
Fuses,    location    of    relative    to 

switches 111.40-l(g) 

Inspection  and  test  of 111.05-10(c){10) 

Location  of 111.40-l(a), 

113.25-10(b)(3) 
Number  of  overcurrent  devices 

on    111.40-l(f) 

Requirements  for,  general 111.40-1 

Safety  type 111.40-l(d) 

Standard  for 110.10-l{e)(6), 

111.40-l(f) 

Switching,  devices 111.40-l(e) 

Through  feed  arrangements 111.60-25(1) 

Pantry,  emergency  lighting  of 112.15-l(g) 

Parallel  operation  of  generators 111.10-25 

Passageways,  emergency  lighting 
of 112.15-l(d) 

Passenger: 

Definition  of 110.15-140 

Vessel,  definition  of 110.15-190 

Peak  load,  definition  of 110.15-85(c) 

Pilot  ladder,  lighting  of 111.75-15(f) 

Pipes  for  cable  protection,  drain- 
age of 111.60-l(n) 

Plans.  See  Drawings. 

Plug  (plug  adaptor).  See  Recep- 
tacle outlets  and  attachment 
plugs. 

Plug,  attachment.  See  Receptacle 
outlets  and  attachment  plugs. 

Polarity : 

Identification  of  conductors 111.60-25(h)(l) 

Of  screw  shells  of  lampholders  _   111.75-5(d) 

Poles,  number  required : 

For  branch  circuit  switch  or  cir- 
cuit breaker  111.40-l(e) 

For    feeder    switch    or    circuit 

breaker- 111.40-l(e) 

For  generator  disconnect 111.30-15(b)(l), 

111.30-15(c)(l) 

Porcelain  use,  limitations 111.05-15 

Portable  appliance.  See  Appliance, 
portable. 

Portable  cords,  electric.  See  Cords, 
flexible. 

Portable  lamps 111.80-5(d)(6) 

Power  factor  meter,  definition  of_   110.15-100(e) 

Power  feeder.  See  Feeder,  power. 

Power,  standard  frequency  for 111.05-25(c) 

Power,  standard  voltage  for 111.05-25(b) 

Primary  cell,  definition  of 110.15-50(c) 

Prime  movers  for  generators 111.10-5, 

111.30-15(c)(5) 

Propulsion : 

Circuits,  overcurrent  i)rotection 

of 111.35-5(j), 

111.35-5 
Control.  See  Switchboards. 

Engine,  definition  of 110.15-155 

Excitation  lll.lO-lO(b) 

Generator.  See  Generator. 
Motor.  See  Motor. 

Multiple  units,  cutting  out 111.35-5(1) 

Power  requirements lll.lO-l(a) 

Propulsion  cables 111.60-15 

Joints  in  propulsion  cables 111.60-15 

Sealing  cable  to  terminals 111.60-15 

Splices   111.60-15 

Supports    111.60-15 
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Propulsion Continued  Subpart  nr  section 

Terminals   111.60-15 

Voltage  of,  maximum 111.05-25(b) 

Protected  machine,  definition  of ll().15-175(h) 

Protection.  See  Enclosure  and  pro- 
tection. 
Push  button  switches.  See  Switches. 

Qualified  person,  definition  of 110.15-160 

Radar  plan  position, indicator : 

Communication  for li;^.30-5(c) 

Source  of  power  for 112.15-5(m) 

Radio  direction  finder: 

Communication  for 113.30-5(e) 

Source  of  power  for 112.15-5(k) 

Radio  installation : 

Communication  for 113.30-5(e) 

Source  of  power  for 112.15-5(j) 

Radioactive  material,  nuclear  en- 
ergy, and  nuclear  vessel 110.15-128 

Rating: 

Interrupting,  of  circuit  breakers   111.50-20 
Rayon  combustible  flyings  from. 

See  Flyings,  combustible. 
Receptacle  outlets  and  attachment 
plugs : 
Attachment  plug,  definition  of  __    110.15-85(u) 

Construction  of 111.75-30(k) 

Definition  of 110.15-85(t), 

110.15-85(u) 

Demand  load  for 11 1.75-30  (a) 

Electrical  clearances  for 111.75-30(h) 

Female  type 111.75-30(1) 

For  lifeboat  battery  charging  __   111.75-30(j) 

Grounding  type  required 111.75-30(b) 

Grounding  type  to   reject   non- 
grounding  plugs  111.75-30(c) 

In  damp  or  wet  locations 111.75-30(1) 

111.75-30(e) 
111.75-30(f) 
111.80-5(b)(8), 

In  hazardous  locations 111.80-5(c)(6), 

111.80-5(d)(6) 
In  locations  accessible  to  unqual- 
ified persons  111.75-30(h) 

In  locations  exposed  to  weather  _   111.75-30(j) 

111.75-30 

Outlets  required 110.10-l(e)(9), 

Requirements  for 111.75-30 

Standard  for ni.75-30(m) 

Recognized   Classification   Society, 

definition  of 110.15-170 

Recommended  Practice  for  Electri- 
cal Installations  On  Shipboard, 

IEEE  No.  45 110.10-l(d)(l), 

111.05-1, 
1 11. 30-5  (b), 
111.30-10(c), 
111.90-15, 
111.90-20, 
111.90-25 
Recommended    Safe    Practice    for 

Hospital  Operating  Rooms 110.10-l(b)(2), 

Rectifiers  in  hazardous  locations  _   111.80-5(b)(l) 
Reference  specifications,  standards, 
and  codes: 

Copies  of 110.10-5 

List  of 110.10 

Refrigerated  spaces  alarm  system : 

Existing  vessels 113.45-90 

General  requirements 113.45-5 

Regarding  right  of  appeal Page  128 

Regulations: 

Amendments  to 110.05-3 

Application  of,  general 110.05-1 


Regulations — Continued  Subpart  or  section 

Application  of,  specific 110.05-5 

Assignment  of  functions 110.01-5 

Authority  for 110.01-10 

Basis  and  purpose  of 110.01-1 

Exemptions  from llO.Ol-lO(f) 

Regulator : 

Definition  of 110.15  185(e)(1) 

Enclosure  of 111.30-10(a) 

Generator  voltage 110.15-185(e)(2). 

111.30-15(c)(ll) 

Relay: 

Current,  definition  of 110.15-185(d)(2) 

Definition  of 110.15-185(d)(l) 

Ground  detecting,  for  propulsion  111.35-5(j) 

In  hazardous  locations 111.80-5(b)(l), 

111.80-5(c)(l), 
111.80-5(d)(l) 

Instantaneous,  definition  of 110.15-185(d)(5) 

Inverse  time,  definition  of 110.15-185(d)(6) 

On  switchboards 111.30-10(b) 

Overcurrent,  disconnecting  of 111.55-10(c) 

Overcurrent    protection,    defini- 
tion of 110.15-185(d)(7) 

Overload,  definition  of 110.15-35(j), 

110.15-185(d)(3) 
Overspeed  protection,  definition 

of 110.15-185(d)(10) 

Phase  unbalance,  for  propulsion  111.35(25(j) 

Reverse  current 111.15-25, 

111.65-l(d) 

Undervoltage  protection 110.15-185(d)(8) 

Undervoltage  release 110.15-185(d)(9) 

Voltage,  definition  of 110.15-185(d)(4) 

Release,  fire  sci'een  door.  See  Fire 
screen  door  holding  and  release 
system. 

Remote  control : 

Of  fuel  oil  service  pumps 111.80-13 

Remote-control,  electrical  inter- 
lock, and  indicator  circuits 111.70-40 

Accidental  ground 111.70-40(c) 

General    111.70-40(a) 

Overcurrent  protection 111.70-40(b) 

Sources  of  potential 111.70-40(d) 

Switching    111.70-40(e) 

Remote  shutdown  requirements 111.80-13 

Repairs  and  alterations: 

Drawings  required  for 111.05-5(e) 

Inspection  of 111.05-10(e) 

Resistors  in  hazardous  locations  __  111.80-5(b)(3), 

111.80-5(c)(2), 
111.80-5(d)(2) 

Reverse-current  tripping.  See  Re- 
verse-power tripping. 

Reverse-power  tripping : 

Definition  of 110.15-185(b)(3) 

Of  battery  charging  circuits 111.15-25 

Of  generators 111.15-25, 

111.65-l(d) 

Rheostat,  generator: 

Mounting  of 111.30-10(a) 

Required    111.30-15(b)(5), 

111.30-15(c)(8) 

Rivers,  definition  of 110.15-165 

Rudder  angle  indicator  system: 

Construction  and  installation  of_  113.40-10 

General  requirement  for 113.40-5 

Existing  vessels   113.40-90 

Rules  for  the  Classification  and 
Construction  of  Steel  Vessels. 
See  American  Bureau  of  Ship- 
ping. 


(143) 


INDEX 


Subpart  or  section 

Rules  of  the  Road 110.15-177 

Safety  Code  for  Elevators,  Dumb- 
waiters, and  Escalators 110.10-l(g)(l) 

Sawdust,  combustible  flyings  from. 
See  Flyings,  combustible. 

Sealing  compound 111.80-5(b)(10) 

Seals,  cable  and  wire,  in  hazardous 

locations    111.80-5(b){7), 

111.80-5(b)(10), 
111.80-5(c){8), 
111.80-5(d)(8) 
Self-ventilated  machine,  definition 

of 110.15-175(a) 

Separately  ventilated  machine,  de- 
finition of 110.15-175(b) 

Ship's  service  generators 111.65-1 

Alternating  current  generators.    111.65-l(b) 

Direct-cui-rent  generators 111.65-l(c) 

General    111.65-l(a) 

Generator  circuits  in  parallel  op- 
eration     111.65-l(d) 

Shore  connection : 

boxes 111.80-15 

Pilot  light 111.30-15(b)(8), 

111.30-15{c)(13) 

Switch  or  circuit  breaker 111.30-15(b){8), 

111.30-15(c)(13) 

voltmeter 111.30-15(b)(3), 

111.30-15(b)(4), 
111.30-15(c)(3) 
Short  circuit  current: 

Calculation  of 111.50-20(c) 

Short  international  voyage,  defini- 
tion of 110.15-180 

Should,  meaning  of 111.01-5 

Signaling  equipment  in  hazardous 

locations 111.80-5(b)(9), 

111.80-5(c)(7), 
111.80-5(d)(7) 
Signaling  light: 

Source  of  power  for 112.15-5(h) 

Supply  circuit  for 111.75-15(h)(3) 

111.75-15(h)(2) 
111.75-15(a) 
Single  automatically  started  source 

loads 112.15-10 

Siren.  See  Whistle. 

Sisal,    combustible    flyings    from. 

See  Flyings,  combustible. 
Smoke  detector  system : 

Existing  vessels 113.70-90 

General  requirements 113.70-5 

Power  supply 113.70-10 

Source  of  power  for 112.15-1(1) 

Soldering  lugs : 

On  switchboards 111.30-5(c) 

Sound  level: 

For  emergency  loudspeaker  sys- 
tem     113.50-15 

For  general  alarm  system 113.25-10(c) 

Sound  powered  telephone  system : 

Auxiliary  sound  signal  for 113.30-25(e) 

Booth  for 113.30-25(d) 

Construction  of 113.30-25 

Detail  requirements  for 113.30-25 

Existing  vessels 113.30-90 

General  requirements  for 113.30-5, 

113.30-20 

Station  enclosure 113.30-25(b) 

113.30-25(c) 

Wiring  of 113.30-25(g), 

113.30-25(h), 
113.30-25(1) 


Subpart  or  section 

Source  loads,  manually  started 112.15-15 

Source  loads,  single,  automatically 

started  112.15-10 

Spacing,  electrical.  See  Clearance, 

electrical. 
Special  provisions: 

For  installations  of  equipment 
made  during  the  Unlimited 
National  Emergency  declared 
by  the  President  on  May  27, 

1941    110.25-5 

For  vessels  acquired  or  docu- 
mented under  the  act  of  Au- 
gust 9,  1954 110.25-1 

Special  purpose  cable 111.60-1(1) 

Instrumentation  cable 111.60-l(i)(l) 

Thermocouple  cable 111.60-l(i)(2) 

Special   requirements   for   certain 

locations  and  systems 111.80 

Application 111.80-1 

Wiring  methods   and  materials 

for  hazardous  locations 111.80-5 

Electrical      installations      in 
classes,  divisions,  groups  __   111.80-5(b) 

111.80-5(c) 
111.80-5(d) 
111.80-5(e) 

General    111.80-5(a) 

Explosives,  classes  of 111.80-5(a)(7) 

Explosion-proof,  definition  _    111.80-5(a)(2) 
Intrinsically  safe,  definition   111.80-5(a)(3) 
Specifications  for  Electrical  instal- 
lations on  Merchant  Vessels llO.lO-l(f) 

Speed  of  motors,  limiting  of 111.45-l(h) 

Splices  and  taps: 

In  lighting  fixtures 111.60-5(e) 

In  seal  fittings 111.80-5(b)(10) 

Sprinkler  system,  automatic: 

Existing  vessel  requirements 113.20-90 

General  requirements 113.20-5 

Power  supply  for 112.15-5(g) 

Stairways,  emergency  lighting  of_    112.15-l(d) 
Special    requirements    for   tank 
vessels  contracted  for   on   or 
after  November  19,  1955__TB 

/ALL  111.85-10 

Application 111.85-10(a) 

Cable    111.85-10(c)(4) 

Cable  location 111.85-10(b)(l) 

Electrical  devices 111.85-10(c)(l) 

Electrical  equipment  in  car- 
go tanks 111.85-10(b)(2) 

Electrical  equipment  in  sec- 
ondary barrier  spaces 111.85-10(b)(3) 

Electrical  installations 111.85-10(d)(l) 

Explosion-proof 

installations   111.85-10(b)(5) 

General    111.85-10(b) 

Installation  requirements  on 
tank  vessels  handling 
grade  A,  B,  C,  or  C  liquid 

cargo 111.85-10(c) 

Installation  requirements 
for  tank  vessels  handling 

grade  E  liquid  cargo 111.85-10(d) 

Lighting  of  cargo  handling 

rooms  and  enclosed  spaces  111.85-10(c) 

Portable  equipment 111.85-10(b)(5) 

Weather  decks 111.85-10(c)(5) 

Special  requirements  for  tank 
vessels  constructed  prior  to 
November  19,  1955_-TB/ALL   111.85-90 
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Special  requirements — Continued  Subpart  or  section 
Cargo  pumprooms  and  en- 
closed spaces  on  tank  vessels 
constructed  on  or  after  July 
1,  1951,  but  prior  to  Novem- 
ber 19,  1955 111.85-90(b) 

Application 111.85-90(b)(l) 

Equipment 111.85-90(b)(2) 

Lighting 111.85-90(b)(3) 

Cargo  pumprooms  and  enclosed 
spaces  of  tank  vessels  con- 
structed on  or  after  November 
10,  1936,  but  prior  to  July  1, 

1951    111.85-90(d) 

Application 111.85-90(d){l) 

Boxes   111.85-90(d)(3) 

Lighting  fixtures 111.85-90(d)(4) 

Motors   111.85-90(d)(5) 

Wiring 111.85-90(d)(2) 

Constructed  on  or  after  Novem- 
ber 10,  1936,  but  prior  to  No- 
vember 19,  1955 111.85-90(a) 

Application 111.85-90(a)(l) 

Cable  armor 111.85-90(a){5) 

Existing  arrangements 111.85-90(a)(3) 

General    111.85-90(a)(2) 

Installations  made  during  the 
unlimited  national  emer- 
gency       111.85-90(a)(10) 

Location  of  cables 111.85-90(a)(4) 

Location  of  circuit-interrupt- 
ing devices 111.85-90(a)(6) 

Overload  protection 111.85-90(a)(8) 

Portable  equipment 111.85-90(a)(7) 

111.85-90(a)(ll) 

Storage  batteries 111.85-90(a)(9) 

General  cargo  spaces  on  tank 
vessels  constructed  on  or  after 
July  1,  1951,  but  prior  to  No- 
vember 19,  1955 111.85-90(c) 

General  installation  require- 
ments on  tank  vessels  the  con- 
struction or  conversion  of 
which  was  started  prior  to  No- 
vember 1936 111.85-90{e) 

Application 111.85-90(e)(l) 

General  requirements 111.85-90(e)(2) 

Portable  equipment 111.85-90(e)(4) 

Pumprooms       and       enclosed 

spaces 111.85-90(e)(3) 

Electrical  equipment  and  instal- 
lations  on   vessels  contracted 
for  prior  to  November  19, 1952    111.90 
Standard  for: 
Attachment   Plugs    and    Recep- 
tacles       110.10-l(e)(9), 

111.75-30(m) 
Branch-Circuit  and  Service  Cir- 
cuit Breakers 110.10-l(e)(5), 

111.55-15(e)(6) 
Commercial  electric  cooking  ap- 
pliances       110.10-l(e)(17) 

Edison-Base  Lampholders 110.10-l(e)(7) 

Electric-Discharge-Lamp  Acces- 
sory Equipment 110.10-l(e)(ll) 

Electric  Lighting  Fixtures 110.10-l(e)(8) 

Elevator  Electric  Contacts  and 
Elevator  Hoistway  Door  In- 
terlocks        110.10-l(e)(12) 

Enclosed  Switches 110.10-l(e){16), 

111.55-5(d) 
Flexible  Cord  and  Fixture  Wire   110.10-l(e)(10), 

111.60-5(a) 

Fuses  110.10-l(e)(3), 

111.55-15(d) 


Standard  for — Continued  Subpart  or  section 

Industrial  Control  Equipment 110.10-l(e)(4) 

Knife  Switches 110.10-l(e)(2), 

111.55-5(b) 

Outlet  Boxes  and  Fittings 110.10-l(e)(15) 

Panelboards    110.10-l(e)(6), 

1 11. 40-1  (b) 

Portable  Electric  Lamps 110.10-l(e)(13) 

Snap  Switches 110.10-l(e)(l), 

111.55-5(c) 
110.10-l(e)(14) 

Standard  systems 111.05-25(a) 

Standard  voltages 111.05-25(b) 

Starter: 

Automatic,  definition  of 110.15-35(g) 

Autotransformer,  definition  of  _  110.15-35(h) 

Definition  of 110.15-35(f) 

Motor.  Sec  Motor  controller. 

Room,  communication  required  _  113.30-5(a) 

Room,  emergency  lighting  of  —  112.15-l(g) 

Steering  gear 111.80-70 

Control    of  motors   and   control 

systems    111.80-70(d) 

Disconnecting     and      switching 

means 111.80-70(e) 

Feeder  circuits 111.80-70(b) 

General    111.80-70(a) 

Indicating  and  alarm  systems  —  111.80-70{f) 

Overcurrent  protection 111.80-70(c) 

Alarm  and  indicating  circuits.  111.80-70(c)(5) 

Control  systems 111.80-70(c)(4) 

Controller  circuits 111.80-70{c)(3) 

Indicating  and  alarm  circuits  111.80-70(c)(5) 

Motors   111.80-70(c)(2) 

Motor  circuits 111.80-70(c)(l) 

Alternating  current  motors  111.80-70(c){l)(ii) 

Direct  current  motors 111.80-70(c)(l){i) 

Use  of  fuses 111.80-70(c)(l)(iii) 

Steering  station,  after,  communi- 
cation  required   113.30-5(a) 

Storage  battery.  See  Battery,  stor- 
age. 
Submersible  bilge  pump.  See  Bilge 

pump,  submersible. 
Suddenly  moving  parts,  guarding 

or  isolation  of 111.50-10(d)(2) 

Switchboards    111.30 

Construction 111.30-l(d) 

Corrosion-resistant  parts 111.30-l(f) 

Dead  front  type 111.30-l(e) 

General  requirements 111.30-l(a) 

Grounding    of   instruments,   re- 
lays, meters,   and  instrument 

transformers    111.30-l(j) 

Installation   111.30-l(b) 

Location 111.30-l(b) 

Mechanical  protection 111.30-l(c) 

Mechanical  strength  of  working 

parts 111.30-l(g) 

Nameplates 111.30-l(h) 

Protection  of  instrument  circuits  111.30-1(1) 

Protection,  mechanical 111.30-l(c) 

Switchboard  mounted  equipment  111.30-10 

Tests  for  switchboards 111.30-30 

Switch(es) : 

Accessibility  of 111.55-l(f) 

Circuit  breaker,  user  as 111.55-l(g) 

Circuit  connections  to 111.55-l(e) 

Definition  of 110.15-185(a)(l) 

Detailed  requirements 111.55-5 

Disconnect,   in   hazardous   loca- 
tions     111.05-10(c)(8), 

11 1.80-5  (b)(2) 
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Switch  (es)  — Continued 

Enclosed,  construction  of 111.55-5(d)(l) 

Enclosure  of 111.55-l(c) 

For  lifeboat  winches 111.65-40 

General  use 110.15-185(a)(5), 

111.55-l(d)(2) 
Generator  disconnect 111.30-15(b)(l), 

111.30-15(c)(l) 

Grounding  of  enclosures 111.55-l(h) 

Grouping  of 111.55-l(f) 

In  grounded  conductors 111.40-l(e) 

111.55-l(f), 

111.55-l(a) 
In  hazardous  locations 111.80-5(b)(2), 

111.80-5(c)(l), 

111.80-5(d)(l) 

Inspection  of 111.05-10{c)(8) 

Isolating    110.15-185(a){6), 

111.55-5(b), 

111.60-40(c) 
Knife    110.10-l(e)(2), 

110.15-185(a)(2), 

111.55-5(b), 

111.55-5(d), 

111.55-l(d) 

Master 110.15-185{a)(9) 

Motor  circuit 110.15-185(a)(7), 

Push  button,  in  hazardous  loca-    111.80-5(b)(2), 

tions 111.8()-5(e)(l) 

Rated     continuous    current    of, 

definition  110.15-185(a){3) 

Rated  voltage  of,  definition 110.15-185(a)(4) 

Rating  of  snap  switches 111.55-1(1) 

Snap  switches 111.55-5(c) 

"T"  rated  switches 111.55-l{i)(2) 

Three-way  and  four-way 1 11. 55-1  (b) 

Switchboard(s) : 

Accessibility  of  connections 111.30-5(c), 

111.35-5(a) 

Bus  bars  and  wiring 111.30-5 

Circuit  breakers,  removal  from 

front 111.40-l{d) 

Con.stiuction  of 111.30-l{d) 

Corrosion-resistant  parts 111.30-l(f) 

Dead-front  definition  of 110.15-185(f)(3) 

Dead-front  type  required 111.30-l(e) 

Distribution,  definition  of 110.15-185(f)(4) 

Emergency    111.30-20,112 

Enclosure  and  protection 111.30-l(c), 

111.30-l(d), 

111.35-5(c) 

Equipment  mounted  on 111.30-10 

Fuses,  accessibility  from  front  _    111.30-10(a) 
General  requirements 111.30-l{a), 

111.30-15(a) 

Generator,  connections  to 111.30-10(c) 

Pilot  lamps  for  generators 111.30-15(b)(6), 

111.30-15(c)(10) 
Grounding  of  instruments 111.30-l(j), 

111.35-5(j) 
Hinged    panel    positioners    and 

stops 111.30-l(c) 

Interior  communication 111.30-20, 

113.25-10(a) 

Installation  and  location 111.30-l(b) 

Instruments,  circuit  protection  _    111.30-1(1) 

111.30-5(a) 

Live-front,  definition  of 110.15-185(f)(2) 

Locking  devices 111.30-5(c), 

111.35-5(a) 
Nameplates 111.05-5(d)(5), 

111.30-l(h) 

Power,  definition  of 110.15-185(f)(l) 

Propulsion  control 111.35-5 
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Switchboard(s) — Continued 
Propulsion  control  combined  with 

electric  coupling  control 111.35-5(1) 

Propulsion  control  indicators 111.35-5(h) 

Propulsion,  ground  detection 111.35-5(j) 

Propulsion,  instruments  for 111.35-5(f) 

Propulsion,  interlocking  of  con- 
trols      111.35-5(e), 

111.35-5(g) 
Propulsion,  location  of  control  __  111.35-5(g) 
Propulsion,  multiple  units,  cut- 
ting out 111.35-5(i) 

Propulsion,  nameplates 111.35-l(d), 

111.35-5(f) 

Propulsion,  prime  mover  control-  111.35-5(b) 
Propulsion,      protection      from 

faults   111.35-5(j) 

Propulsion,  switches,  manual  op- 
eration of 111.35-5(d) 

Propulsion,  used  for  other  serv- 
ices      111.35-5(k) 

Rheostats,  mounted  on 111.30-10(a) 

Ship's  service  generator,  equip- 
ment for 111.30-15 

Soldering  lugs 111.30-5(c) 

Spacings    111.30-l(b), 

111.30-5(d), 

111.30-10(a), 

111.35-5(a) 

Strength  of  parts 111.30-l(g) 

Testing  and  inspection  of 111.05-10(c)(6), 

111.30-30(a) 

Wire  111.30-5(e), 

111.60-l(d)(8) 

Wiring,  type  of 111.30-5(e), 

111.60-1 

Working  space  for 111.30-l(b) 

Switching  and  disconnecting  means  111.80-70(e) 

Symbols  cable 110.15-15 

Synchronizing  lamps 111.30-15(c)(4) 

Synchroscope    111.30-15(c)(4) 

"T"  rated  switch 111.55-1(1) 

"T"-iated  switch,  definition 110.15-185(a)(8) 

Tank  vessels,  special  requirements  111.85 

Application__TB/ALL 111.85-1 

General    111.85-1 

Symbols 111.85-l(b) 

Definitions 111.85-5 

Cargo 111.85-5(b) 

Cofferdam   111.85-5(c) 

Combustible  liquid 111.85-5(d) 

General    111.85-5(a) 

Flashpoint 111.85-5(e) 

Cargo  handling  room 111.85-5(1) 

Flammable  liquid 111.85-5(g) 

Gas  free 111.85-5(f) 

Liquefied  flammable  gas 111.85-5(h) 

Tank  barge 111.85-5(1) 

Tank  ship 111.85-5(j) 

Tank  ve.ssel 111.85-5(k) 

Telegraph,  engine  order.  See  En- 
gine order  telegraph. 
Temperature,  ambient: 

For  electric  cable 111.60-l(f) 

For  electric  couplings 111.35-l(e) 

Foi'  equipment  in  general 111.05-20 

For  motor  controllers 110.10-l(e)(4) 

For  motors 111.25-10 

For  thermal  circuit  breakers 111.50-15(e)(6) 

For  transformers 111.20-5 

Temperature  rating  of  equipment 

in  general 111.05-20 

Temperature  rise,  limits  of: 

For  electric  cable 111.60-l(f) 

For  electric  couplings 111.35-l(e) 
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Subpart  or  section 

Temperature  rise,  limits  of — Continued 

For  generators 111.10-30 

For  motors 111.25-10 

For  transformers 111.20-5 

Test  switch 112.45-5 

Testing  and  inspection: 

Annual  inspection 111.05-10(d) 

General  requirements 111.05-10(b), 

111.05-10(d)(l) 

Initial  inspection 111.05-10(c) 

Of  emergency  loudspeaker  sys- 
tem       113.50-30 

Of  generators L11.05-10(c)(4), 

111.10-40 

Of  storage  batteries 111.05-10(d)(4) 

Of  switchboards 111.05-10(c){6), 

111.30-30(a) 
Thermionic  tubes  in  hazardous  lo- 
cations      111.80-5(b)(l) 

Toilet  spaces,  lighting  of 111.75-15(b){2) 

Totally  enclosed  equipment 110.15-65(g) 

Totally    enclosed    fan-cooled    ma- 
chine, definition  of 110.15-175(g) 

Totally   enclosed   machine,   defini- 
tion of 110.15-175(f) 

Tow,  combustible  flyings  from.  See 

Flyings,  combustible. 
Transformers: 

Ambient  temperature 111.20-5 

In  hazardous  locations 111.80-5(b)(l), 

111.80-5(c)(2), 
111.80-5(d)(2) 

General  requirements 111.20-1 

Temperature  rise 111.20-5 

Undervoltage.  See  Low  voltage. 
Undervoltage  tripping,  definition  _   110.15-185(b)(4) 
Underwriters'     Laboratories,     Inc., 
Standard  for: 
Attachment   Plugs   and    Recep- 
tacles       110.10-l(e)(9), 

111.75-30(m) 

Edison-Base  Lampholders 110.10-l(e)(7) 

Electric-Discharge-Lamp  Acces- 
sory Equipment 110.10-l(e)(ll) 

Electric  Lighting  Fixtures 110.10-l(e){8) 

Elevator  Electric  Contacts  and 
Elevator  Hoistway  Door  In- 
terlocks       110.10-l(e)(12), 

Enclosed  Switches I10.10-l(e)(16), 

111.55-5(d) 
Flexible  Cord  and  Fixture  Wire  110.10-l(e)(10), 

111.60-5(a) 

Fuses   110.10-l(e)(3) 

Industrial  Control  Equipment  __   110.10-l(e)(4) 

Knife  Switches 110.10-l(e)(2), 

111.55-5(b) 

Panelboards    110.10-l(e)(6), 

111.40-l(d) 

Portable  Electric  Lamps 110.10-l(e)(13) 

Snap  Switches 110.10-l(e)(l), 

111.55-5(c) 
Ventilating  systems,  remote  stop- 
ping of 111.80-10(a) 

Ventilation: 

Of  generators 111.10-15(g) 

Of  motors 111.10-15{g), 

^,    ,  111.25-1 

Of  rheostats  111.30-10(a) 

Of  storage  batteries 111.15-10 

Vessel,  definition  of 110.15-190 

Vessels  subject  to  the  requirements 

of  Subchapter  J 110.05-1 

Visible  indicators 112.45-1 

Vital  circuits,  segregation  of 111.60-25(o) 


Subpart  or  section 

Voice  tube  system: 

Application  113.30-1 

Construction  and  installation  __    113.30-15 

Drainage  of 113.30-15(e) 

Existing  vessels 113.30-90 

General  requirements 113.30-5 

Limitations  of 113.30-10 

Nameplates  for 113.30-15(g) 

Signaling  system  for 113.30-15(f) 

Voltages,  standard 111.05-25(b) 

Voltage  to  ground : 

Definition  of 110.15-85(h) 

For  dead  front  switchboards  --_   111.30-l(e) 

Voltmeter : 

Definition  of 110.15-100(f) 

Generator   111.30-15(b)(3), 

111.30-15{b)(4), 
111.30-15(c)(3) 

Washrooms,  lighting  of 111.75-15(b)(2) 

Waste,   baled,  combustible  flyings 
from.  See  Flyings,  combustible. 

Watertight  door   systems,  electri- 
cally power-operated  111.80-45 

Application   111.80-45(a) 

Cable 111.80-45(f) 

Distribution    ,.--   111.80-45(d) 

Existing  vessels 111.80-45(g) 

General  illumination  for 112.15-l(f) 

112.15-l(j) 
General  requirements 111.80-45(b) 

Overcurrent  protection 111.80-45(e) 

Power  supply 111.80-45(c) 

Watertight  equipment: 

Definition  of 110.15-65(d) 

General  requirement  for 111.05-15(d) 

Waterproof  machine,  definition  of_    110.15-175(k) 

Wattmeter: 

Definition  of 110.15-100(g) 

For  generators 111.30-15(c)(6) 

Weathertight  equipment,  definition 
of 110.15-65(f) 

Western  rivers,  definition  of 110.15-195 

Wheelhouse: 

Communication  with 113.30-5 

Emergency  lighting  of 112.05-10(b) 

112.15-l(g) 

Whistle  Operator: 

Existing  vessels 113.65-90 

General  requirements 113.65-5 

Source  of  power  for 112.15-5{p) 

Whistle  valve,  automatic  drain  for   113.6.5-5(e) 

Wire,  electric,  fixture: 

Applications  of 111.60-5(g) 

Conductor  size,  minimum 111.60-5(3) 

Construction  of 111.60-5{a) 

Current-carrying  capacity  of 111.60-5(c) 

Designations  of 110.15-15(b){2) 

Standard  for 110.10-l(e)(10), 

111.60-5(a) 

Stranding  of 111.60-5(1) 

Temperature  limits  of 111.60-5(g) 

Voltage  limits  of 111.60-5(h) 

Wire,  electric,  switchboard 111.30-5(e), 

111.60-1 

Wiring,  communication  and  alarm 

.systems  and  equipment 113.05-10(a) 

Wiring  methods  and  materials 111.60 

Wiring  methods  and  materials  for 

hazardous  locations   111.60-40 

Working  space: 

At  switchboards 111.30-l(b) 

Working  spaces 111.75-15(b)(l) 
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COAST 

GUARD 

DISTRICT 

COMMANDERS 

AND 

MERCHANT 

MARINE 

ACTIVITIES 

District 

Title 

City 

state 

Address 

1st Commander,  1st  Coast  Guard      Boston Massachusetts  02203_-  J.  F.  Kennedy  Federal 

District.  Building  Government 

Center. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-     do Massachusetts  02109--  427  Commercial  St. 

spection. 

do Portland Maine  04112 P.O.  Box  108,  Pearl  Street 

Station. 
do Providence Rhode  Island  02903 104  Customhouse 

2d Commander,  2d  Coast  Guard       St.  Louis Missouri  63103 Federal  Bldg.,  1520 

District.  Market  St. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-     do Missouri  63101 Suite  1128 

spection.  210  N.  12th  St. 

do Paducah Kentucky  42001 P.O.  Box  1400 

Avondale  Station 

do Dubuque Iowa   52001 Box  695. 

do Cincinnati Ohio  45202 Room  4020,  Federal  Of- 
fice Bldg.,  550  Main  St. 

do Louisville Kentucky  40202 360-360A  Federal  Bldg. 

600  Federal  Place 

do Memphis Tennessee  38103 856  Federal  Bldg.,  167 

North  Main  St. 

do Nashville Tennessee  37203 670  U.S.  Courthouse, 

801  Broadway. 

do Pittsburgh Pennsylvania  15219---  312  Stanwix  St. 

do Huntington---     West  Virginia  25701—   P.O.  Box  2412 

3d Commander,  3d  Coast  Guard        New  York New  York  10004 Governors  Island. 

District. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-      do do Battery  Park  Bldg. 

spection. 

do Albany New  York  12207 313  Federal  Bldg. 

do Philadelphia--     Pennsylvania  19106 Customhouse. 

5th Commander,  5th  Coast  Guard        Portsmouth---     Virginia  23705 Federal  Bldg.,  431 

District.  Crawford  St. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-     do do 200  Federal  Bldg. 

spection. 

do Wilmington---     North  Carolina  28401.  101  Federal  Bldg. 

do Baltimore Maryland  21202 Customhouse. 


7th Commander,  7th  Coast  Guard       Miami Florida  33130 Room  1018,  Federal 

District.  Bldg.,  51  Southwest 

1st  Ave. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-      do Florida  33132 Suite  301 

spection.  501  N.E.  1st  Ave. 

do  Tampa Florida  33601 P.O.  Box  3172. 

do   _         Charleston South  Carolina  29403.  Room  625,  Federal  Bldg., 

334  Meeting  St. 

do  Savannah Georgia  31402 P.O.  Box  8191. 

do Jacksonville--.     Florida  32201 Box  4398. 

do — -     --       San  Juan Puerto  Rico  00904 Box  3666. 
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District  Title  City  State  Address 

8th Commander,  8th  Coast  Guard        New  Orleans-.     Louisiana  70130 Customhouse. 

District. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-  do do 201  Gateway  Bldg., 

spection.  124  Camp  St. 

do Mobile Alabama  36602 Rm.  563, 

Federal  Bldg. 
do PortArthur__     Texas    77640 Federal  Bldg.  Custom- 
house. 
5th  and  Austin  Ave. 

do Galveston Texas   77550 201  Customhouse. 

do Corpus  Texas   78403 P.O.  Box  1621 

Christi. 
do Houston Texas   77011 7300  Wingate  St. 

9th Commander,  9th  Coast  Guard        Cleveland Ohio  44199 1240  East  9th  St. 

District. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-      do Ohio  44114 1055  East  9th  St. 

spection. 

do Buffalo New  York  14203 440  Federal  Bldg.,  121 

Ellicott  St. 
do Detroit Michigan   48226 424  Federal  and  Court- 
house Bldg. 

do Duluth Minnesota   55802 Canal  Park 

do Toledo Ohio  43604 5101  Federal  Bldg.,  234 

Summit  St. 

do Saint  Ignace--     Michigan   49781 Municipal  Bldg. 

do Chicago Illinois   60617 10101  South  Ewing  Ave. 

11th Commander,  11th  Coast  Guard      Long  Beach. _.    California   90802 Heartwell  Bldg.,  19  Pine 

District.  Ave. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-        San  Pedro California    90731 (Los  Angeles-Long 

spection.  Beach),  2035  Custom- 

house 
300  S.  Ferry  St. 

do San  Diego California   92101 B  St. 

Pier. 

12th Commander,  12th  Coast  Guard      San  Francisco.    California   94126 630  Sansome  St. 

District. 
Chief,  Merchant  Marine  Safety do do Do. 

Division. 
Officer  in  Charge,  Marine  In-     do do Station  B,  Box  2029. 

spection. 

13th Commander,  13th  Coast  Guard     Seattle Washington  98104 618  2d  Ave. 

District. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Officer  in  Charge,  Marine  In-      do do Do. 

spection. 

do Portland Oregon  97209 496  Federal  Bldg. 

511  NW  Broadway 

14th Commander,  14th  Coast  Guard     Honolulu Hawaii  96813 677  Ala  Moana 

District. 

Chief ,  Merchant  Marine  Safety do Hawaii  96813 610  Fort  St. 

Division. 

Officer  in  Charge,  Marine  In-      do do Do. 

spection. 
do Guam do Marianas. 
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District                           Title  City                            State                                      Address 

17th Commander,  17th  Coast  Guard     Juneau Alaska   99801 P.O.  Box  3-5000. 

District. 

Chief,  Merchant  Marine  Safety do do Do. 

Division. 

Oflficer  in  charge,  Marine  In-      do do Do. 

spection. 
do Anchorage Alaska    99501 P.O.  Box  1286. 


(150) 


Merchant  Local  addresses 

marine  details 


LONDON Commander,  Coast  Guard 

Activities,  Europe 
Staff  Box  5, 

7  North  Audley  Street, 
LONDON,  W.I..  England. 

BREMEN Merchane  Marine  Detail  Officer, 

USCG 

American  Consulate  General, 
1,  Praesident  Kennedy  Platz, 
BREMEN,  Germany. 

ROTTERDAM..    Merchant  Marine  Detail  Officer, 
USCG 
American  Consulate  General, 

ROTTERDAM,  Netherlands. 
YOKOHAMA Merchant  Marine   Detail   Officer, 

USCG 
Room  129,  North  Pier 
Honkan,  Mizuho-Machi 
Kanagawa-Ku, 
YOKOHAMA,  Japan  221 
SAIGON Merchant  Marine  Detail   Officer, 

USCG 
American  Embassy,  4  Thong 
Nhut 

SAIGON,  Vietnam 
MANILA Merchant  Marine  Detail  Officer. 

USCG 
American  Embassy 
MANILA,  R.P. 
SINGAPORE Merchant  Marine  Detail  Officer, 

USCG, 
American  Embassy 
No.  30  Hill  Street, 
SINGAPORE,  Singapore 
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